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(57) ABSTRACT 

A central control apparatus for controlling facilities, a facility 
control system including the same, and a method of control 
ling facilities may be provided. The central control apparatus 
may include a control unit performing control on facilities or 
equipment. The control unit may include a data collection 
module configured to collect prediction environment data 
including weather information of a control target region, a 
system setting module configured to set information of at 
least one facility in the control target region, and an energy 
use amount simulation module configured to model the at 
least one facility, based on the information of the at least one 
facility, set at least one control scenario applicable to the at 
least one facility, and simulate consumption power of the 
modeled at least one facility that operates according to the at 
least one control scenario. 
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FIG 14. 
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CENTRAL CONTROL APPARATUS FOR 
CONTROLLING FACILITIES, FACILITY 

CONTROL SYSTEM INCLUDING THE SAME, 
AND METHOD OF CONTROLLING 

FACILITIES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority under 35 U.S.C. 
S119 to Korean Application No. 10-2014-0136892, filed Oct. 
10, 2014, the subject matter of which is incorporated herein 
by reference. 

BACKGROUND 

0002 1. Field 
0003. The present disclosure relates to a central control 
apparatus for controlling facilities, a facility control system 
including the same, and a method of controlling facilities. 
Embodiments may simulate consumption power of facilities. 
0004 2. Background 
0005. As facilities of buildings are modernized, an auto 
matic control system for automatically controlling facilities 
Such as power, illumination, air conditioning equipment, anti 
crime equipment, and/or the like installed in buildings may be 
expanded. That is, a facility control system (or a facility 
control system) for integratedly managing facilities may be 
actively developed. 
0006. A facility control system may be provided based on 
a watch point (i.e., a control point) for control or monitoring. 
Therefore, a user (or the like) may set a plurality of control 
points or a single control point in one facility or equipment 
and may monitor and control facilities by using a value of a 
corresponding control point. Therefore, a user may set a 
corresponding control point depending on kinds and forms of 
facilities installed in a building, and may register the control 
pointina facility control system to perform automatic control 
of the building. 
0007. In order to perform energy-saving control on facili 

ties or equipment controlled by a central control apparatus, an 
expert may analyze driving data of facilities or equipment 
which is collected through a control point for a certain dura 
tion (e.g. a minimum of three months to one year) and con 
struct a control scenario for the facilities or the equipment. 
0008. The expert may control driving of the facilities or 
the equipment according to the constructed control scenario 
and check whether energy is saved or a degree to which 
energy is saved, based on a result of the control. 
0009 Performing energy-saving control on facilities or 
equipment may depend on experience or an ability of an 
expert. For this reason, an energy saving operation or a degree 
to which energy is saved may not be stably maintained for 
each of facilities or each of a plurality of control target 
regions, and much time may be expended in constructing a 
control scenario for performing energy-saving control. 
0010 Technology may be needed for solving the above 
described problems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 Arrangements and embodiments may be described 
in detail with reference to the following drawings in which 
like reference numerals refer to like elements and wherein: 
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0012 FIG. 1 is a block diagram illustrating a configuration 
of a facility control system according to an exemplary 
embodiment; 
0013 FIG. 2 is a block diagram illustrating a configuration 
of a central control apparatus according to an exemplary 
embodiment; 
0014 FIG.3 is a block diagram illustrating a configuration 
of a function-based module unit according to an exemplary 
embodiment; 
0015 FIG. 4A is a diagram illustrating a configuration of 
a facility which is a cooling tower system; 
0016 FIG. 4B is a diagram illustrating a modeled configu 
ration of the facility illustrated in FIG. 4A; 
0017 FIG. 5A is a diagram illustrating a driving time of a 
facility based on duty control; 
0018 FIGS. 5B(a) and 5B(b) are diagrams, illustrating a 
driving time of a facility based on optimal turn-on/off control; 
0019 FIGS. 5C(a) and 5c(b) are diagrams illustrating a 
setting temperature control operation based on a load of a 
control target region; 
0020 FIG. 6 is an exemplary diagram of a season-based 
pleasant region; 
(0021 FIGS. 7A, 7B, 7C and 7D are exemplary diagrams 
of a screen output by a central control apparatus according to 
an exemplary embodiment; 
0022 FIGS. 8A and 8B are exemplary diagrams of a 
screen output by a central control apparatus according to an 
exemplary embodiment; 
0023 FIG.9A is an exemplary diagram of a screen, which 

is provided for selecting a control target to which a combina 
tion of one or more control scenarios is applied, according to 
an exemplary embodiment; 
0024 FIG. 9B is an exemplary diagram of a screen on 
which a control target region selected by a user and facilities 
installed in the control target region are displayed as graphic 
objects; 
0025 FIG. 10 is a block diagram of a facility control 
system including a central control apparatus according to an 
exemplary embodiment and a terminal which are connected 
to each other; 
0026 FIG. 11 is a flowchart illustrating a facility control 
method according to an 

EXEMPLARY EMBODIMENT 

0027 FIG. 12 is a flowchart illustrating a facility control 
method according to another exemplary embodiment; 
0028 FIG. 13 is a flowchart illustrating a facility control 
method according to another exemplary embodiment; 
0029 FIG. 14 is a flowchart illustrating a facility control 
method according to another exemplary embodiment; and 
0030 FIG. 15 is a flowchart illustrating a facility control 
method according to another exemplary embodiment. 

DETAILED DESCRIPTION 

0031 Description may now be provided in detail of exem 
plary embodiments, with reference to accompanying draw 
ings. For the sake of brief description with reference to the 
drawings, same or equivalent components may be provided 
with the same reference numbers, and description thereofwill 
not be repeated. 
0032 Technology disclosed herein may be applied to a 
central control apparatus (or a central control server) for 
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controlling facilities and a facility control system (or a facility 
management system) including the same. 
0033. The facility control system (or the facility manage 
ment system) may be a building automation system that is 
disposed in a building or a tower and controls facilities 
installed in the building or in the tower. More particularly, the 
facility control system may be a building management system 
(BMS). That is, a target to which the facility control system is 
applied is not limited to the building automation system, and 
the building automation system may denote a concept includ 
ing a plant automation system. More particularly, the facility 
control system may be applied to a building automation sys 
tem for controlling facilities installed in a building. 
0034. The facility control system may be a building energy 
management system (BEMS) that is used to increase energy 
performance by managing energy associated with facilities 
installed in a building to maintain a pleasant indoor environ 
ment of the building. 
0035 Technology described herein may be applied to a 
facility control method for controlling facilities installed in a 
building and may be applied to a facility control system that 
provides a user interface (UI) for controlling the facilities 
efficiently and conveniently. The user interface may be pro 
vided by a specific apparatus (e.g. a central control apparatus 
or a central control server) included in the facility control 
system. 
0036. The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended to 
be limiting. Unless otherwise defined, all terms used herein 
have a same meaning as commonly understood by one of 
ordinary skill in the art to which this disclosure pertains, and 
should not be interpreted as having an excessively compre 
hensive meaning nor as having an excessively contracted 
meaning. If technical terms used herein is erroneous that fails 
to accurately express the technical idea of the present disclo 
sure, it should be replaced with technical terms that allow the 
person in the art to properly understand. The general terms 
used herein should be interpreted according to definitions in 
the dictionary or in the context and should not be interpreted 
as an excessively contracted meaning. 
0037. As used herein, the singular forms “a”, “an and 
“the are intended to include the plural forms as well, unless 
the context clearly indicates otherwise. It will be further 
understood that the terms “comprises’ “comprising.” 
“includes and/or “including when used herein, specify the 
presence of stated features, integers, steps, operations, ele 
ments, and/or components, but do not preclude the presence 
or addition of one or more other features, steps, operations, 
elements, components, and/or groups thereof. 
0038. It will be understood that although the terms includ 
ing an ordinary number Such as first or second are used herein 
to describe various elements, these elements should not be 
limited by these terms. These terms are only used to distin 
guish one element from another element. For example, a first 
element may be referred to as a second element without 
departing from the spirit and scope of the present disclosure, 
and similarly, the second element may also be referred to as 
the first element. 
0039. In describing the present disclosure, if a detailed 
explanation for a related known function or construction is 
considered to unnecessarily divert the gist of the present 
disclosure, such explanation has been omitted but may be 
understood by those skilled in the art. The accompanying 
drawings of the present disclosure aim to facilitate under 
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standing of the present disclosure and should not be construed 
as limited to the accompanying drawings. 
0040 Facility Control System 
0041 FIG. 1 is a block diagram illustrating a configuration 
of a facility control system 10 according to an exemplary 
embodiment. Other embodiments and configurations may be 
provided. 
0042. As illustrated in FIG. 1, the facility control system 
10 according to an exemplary embodiment may include a 
central control apparatus 100 (or central control system) and 
a plurality of facility control apparatuses 200 and 200' that are 
connected to the central control apparatus 100 over a com 
munication network. The facility control system 10 may fur 
ther include one or more facilities 300 and 300' or one or more 
equipment 400 and 400'. 
0043. The central control apparatus 100 may register one 
or more control points for the one or more facilities 300 and 
300' or the one or more equipment 400 and 400' and may 
control the one or more facilities 300 and 300' or the one or 
more equipment 400 and 400' by using the one or more 
control points. 
0044) The central control apparatus 100 may include one 
or more stations (or a virtual server) that are generated by 
registering at least Some of the one or more control points, and 
each of the one or more stations may be configured to control 
facilities for the registered some control points according to a 
control command that is input through a user input. 
0045. Each of the facilities 300 and 300' is a sub-system 
configuring the facility control system 10 and may denote an 
air conditioner, a ventilator, air conditioning equipment, a 
boiler, a cooling tower, a pump, a temperature/humidity sen 
Sor, a refrigerator, an illumination device, power equipment, 
an anti-firing system, and/or the like, for example. 
0046 When a cooling tower system is provided as a facil 

ity, the equipment 400 and 400' may denote a cooling tower, 
a pump, a refrigerator, a temperature sensor, and/or the like, 
for example. 
0047. The central control apparatus 100 may be an appa 
ratus for integratedly controlling and/or monitoring a whole 
situation of a building and may include a plurality of separate 
terminals for the facilities 300 and 300' such as machinery 
facilities, illumination, power, entrance control, disaster pre 
vention, parking management, facility management, and/or 
the like, for example. 
0048. The central control apparatus 100 may share infor 
mation with the facility control apparatus 200 through net 
work communication and may be an automation server that 
controls or monitors the facilities 300 and 300' and the equip 
ment 400 and 400' included therein through a control point. 
0049. The central control apparatus 100 may register one 
or more predetermined control points in the facilities 300 and 
300' or the equipment 400 and 400' and may generate a 
control program that drives the facilities 300 and 300' or the 
equipment 400 and 400' by using the one or more control 
points. 
0050. The central control apparatus 100 may control and/ 
or monitor the facilities 300 and 300' by using the control 
program. 
0051. According to an exemplary embodiment, the central 
control apparatus 100 may collect information about facilities 
installed or disposed in a control region based on a facility 
drawing, for efficiently controlling the control region 
included in a building and may control the facilities, based on 
the collected information. 
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0052. The central control apparatus 100 may receive a user 
input through a drawing including a graphic object corre 
sponding to the facilities and may provide an input/output 
screen or a user interface that outputs a control processing 
operation or a control processing result for the facilities based 
on the user input. 
0053 As described above, a user can efficiently and intu 
itively manage facilities by providing the facilities or equip 
ment based on a facility drawing. 
0054 The control region may denote a control region of 
interest (ROI) and a control target region included in a build 
ing or a tower. For example, the control region may be an 
arbitrary space oran arbitrary floor included in the building or 
the tower. 
0055. The building or the tower may denote a building 
structure that is a control target and may be a shop, a conve 
nience store, a store, a house, an office, an officetel, a plant 
building, an educational institute, a hospital, and/or the like. 
0056. The facility control apparatus 200 may be disposed 
between the central control apparatus 100 and the one or more 
facilities 300 and 300' and may execute a control program 
received from the central control apparatus 100. 
0057 That is, the facility control apparatus 200 may be a 
direct digital controller or a programmable logic controller 
(PLC) for controlling the facilities 300 and 300'. 
0058. The facility control apparatus 200 may exchange 
information in communication with the central control appa 
ratus 100 and may receive and execute the control program or 
a control command based on the control program to control 
the facilities 300 and 300'. 
0059. The facility control apparatus 200 may record or 
store facility-related information Such as a control output and 
a state change of facilities in a building through a control point 
that is set in the one or more equipment 400 and 400' (e.g. a 
plurality of sensors and a plurality of manipulation devices) 
included in the facilities 300 and 300'. 
0060. The facility control apparatus 200 may be, for 
example, a microcomputer that controls or monitors the 
facilities 300 and 300' and the equipment 400 and 400' 
according to the control program. In other words, the facility 
control apparatus 200 may be connected to the central control 
apparatus 100 over the communication network and may 
transmit or receive necessary information to or from the cen 
tral control apparatus 100. Therefore, the facility control 
apparatus 200 may monitor or control a plurality of control 
points for air conditioning equipment or other facilities 
installed in a building and may directly control an input/ 
output signal of the facilities 300 and 300' or the equipment 
400 and 400' by using a function built into each of the control 
points. 
0061 The facility control apparatus 200 may be connected 
between the central control apparatus 100 and the one or more 
facilities 300 and 300' and may receive and execute a control 
program or a control command based on the control program. 
0062. The facility control apparatus 200 may transmit a 
result of the execution to the central control apparatus 100. 
The central control apparatus 100 may include a communi 
cation unit (or communication device) as a means that trans 
mits the control program or the control command based on the 
control program to the facility control apparatus 200 and 
receives, from the facility control apparatus 200, a result of 
execution for the control program or the control command 
based on the control program. 
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0063. The central control apparatus 100 may include a 
display unit (or display device) as a means for displaying the 
execution result on a user Screen. 
0064. The central control apparatus 100, the facility con 
trol apparatus 200, and the facilities 300 and 300' may be 
connected to each other over the communication network. 
0065 According to an exemplary embodiment, the com 
munication network may include various communication 
protocols. 
0.066 For example, the central control apparatus 100, the 
facility control apparatus 200, and the facilities 300 and 300 
may be connected to each other through a transmission con 
trol protocol/Internet protocol (TCP/IP) and a building auto 
mation and control network (BACnet). 
0067 Examples of the communication protocols may 
include controller area network (CAN), DeviceNet, Profibus, 
Interbus, LonWorks, and/or the like. The LonWorks may be 
easily connected to the Internet by using the open system 
interconnection (OSI) 7 layer and may be monitored and 
controlled over the Internet. Accordingly, the LonWorks may 
be variously applied, and an importance of the LonWorks 
may progressively expanded. 
0068 Central Control Apparatus 
0069 FIG. 2 is a block diagram illustrating a configuration 
of a central control apparatus according to an exemplary 
embodiment. Other embodiments and configurations may 
also be provided. 
0070. As illustrated in FIG. 2, the central control apparatus 
100 according to an exemplary embodiment may include a 
control unit 120 (or controller) that controls facilities 300 and 
300' or equipment 400 and 400'. The central control apparatus 
100 may further include at least one of an input unit 110 (or 
input device), a storage unit 130 (or storage), a display unit 
140 (or a display device), and a communication unit 150 (or 
communication device). 
(0071. Since the elements illustrated in FIG. 2 are not 
essential, the central control apparatus 100 that includes ele 
ments which are less than or more than the number of the 
elements illustrated in FIG. 2, may be implemented and the 
central control apparatus 100 may further include various 
elements that simulate consumption power of facilities or 
equipment to be controlled or provide a user interface related 
thereto. 
0072 The elements of the central control apparatus 100 
may now be described in detail. 
0073. The input unit 110 (or input device) may be a means 
that receives a user input for controlling the central control 
apparatus 100, and a user may generate, through the input unit 
110, input data for controlling an operation of the central 
control apparatus 100. 
0074 The input unit 110 may include a keypad, a dome 
Switch, a touch pad (e.g. a contact capacitive type or a press 
resistive type), a jog wheel, a jog Switch, and/or the like. The 
touch pad may be a touch screen that forms a layer structure 
with the display unit 140. 
0075 For example, the input unit 110 may receive a set 
ting input for setting an environment or a parameter associ 
ated with hardware or software included in the central control 
apparatus 100 or for performing a specific function of the 
central control apparatus 100. 
0076 According to an exemplary embodiment, as 
described below, the specific function performed by the cen 
tral control apparatus 100 may be a function of simulating the 
amount of used energy, a function of determining a combi 
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nation of one or more control scenarios based on an input 
energy saving rate, a function of correcting or setting a control 
scenario, and/or a function of controlling facilities or equip 
ment, and/or the like. 
0077. The input unit 110 may receive a control input for 
controlling facilities or equipment installed in a control target 
region to be controlled. 
0078. According to an exemplary embodiment, the input 
unit 110 may, receive a user input through a user interface that 
the central control apparatus 100 provides to a user. The user 
interface may be a graphic user interface. 
007.9 For example, the input unit 110 may receive a con 

trol input through a graphic object that represents state infor 
mation of facilities, consumption power of the facilities, and/ 
or an energy saving rate that may be described below. 
0080 For example, when the user clicks or touches the 
graphic object displayed on a screen, the control unit 120 may 
set a specific value Such as the energy saving rate in response 
to an input received through the input unit 110, and may 
determine a control scenario combination according to the 
specific value or performan operation of controlling facilities 
or equipment according to the control scenario combination. 
The control unit 120 may display a performing process or a 
result of performance on a screen of the display unit 140. 
0081. The graphic object may be various graphs, icons, or 
indicators included in the screen displayed by the display unit 
140. 
0082. The control unit 120 (or controller) may be a means 
that controls an element included in the central control appa 
ratus 100 or elements connected to the central control appa 
ratus 100. 

I0083. The control unit 120 may control the facilities 300 
and 300' or the equipment 400 and 400' according to a pre 
determined combination of one or more control commands or 
may receive monitoring data of the facilities 300 and 300' or 
the equipment 400 and 400'. 
0084. The control unit 120 may control facilities disposed 
in the specific region through the facility control apparatus 
200 that communicates with the central control apparatus 100 
in a specific communication scheme. 
0085. The specific communication scheme may be at least 
one of the TCP/IP, the BACnet, and the LonWorks. 
I0086. The facility control apparatus 200 may be at least 
one of the direct digital controller and the PLC. 
0087 FIG.3 is a block diagram illustrating a configuration 
of a function-based module unit according to an exemplary 
embodiment. Other embodiments and configurations may 
also be provided. 
I0088. As illustrated in FIG. 3, the control unit 120 may 
include a data collection module 121 (or data collection 
device), a system setting module 122 (or system setting 
device), and an energy use amount simulation module 123 (or 
energy use amount simulation device). 
0089. The data collection module 121 may collect predic 
tion environment data that includes weather information 
about a control target region, and/or may collect state infor 
mation about facilities or equipment through a control point. 
0090 The data collection module 121 may receive, from a 
meteorological administration server 30, environment data 
that includes various pieces of weather information Such as a 
temperature and humidity, predict environment data includ 
ing weather information by using various algorithms, and/or 
read environment data that is stored in the storage unit 130 
and includes weather information, thereby collecting current 
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real-time environment data and/or prediction environment 
data corresponding to an arbitrary future time. 
0091. The real-time environment data and/or the predic 
tion environment data may be data of an area including the 
control target region. 
0092. The data collection module 121 may collect (or 
obtain) state information of the facilities 300 and 300' or the 
equipment 400 and 400' from the control point through the 
communication unit 150. 
0093. The system setting module 122 may set information 
about at least one facility in the control target region. 
0094. The system setting module 122 may receive infor 
mation of facilities that is received from a user or is read from 
various storage mediums, and/or may supply the received 
information to the energy use amount simulation module 123. 
0.095 The information of the facilities may be information 
necessary for modeling the facilities and may include speci 
fications of the facilities such as configurations, capacities, 
kinds, and/or the like of the facilities. Various pieces of infor 
mation about the facilities may further include relationship 
information of a connection with other facilities, such as the 
kind of a facility connected to another facility, the number of 
the facilities, a combination of the facilities, and/or the like. 
0096. Therefore, the energy use amount simulation mod 
ule 123 may model the facilities, based on the information of 
the facilities and may simulate consumption power of the 
modeled facilities according to a control scenario. 
0097. The system setting module 123 may supply, to the 
energy use amount simulation module 123, the control sce 
nario for the facilities 300 and 300' or the equipment 400 and 
400' in addition to the information of the facilities. 
0098. The system setting module 122 may supply the con 
trol scenario, which is input from a user or is read from 
various storage mediums, to the energy use amount simula 
tion module 123. 
0099. The control scenario may be a set of one or more 
control commands having a specific order. That is, the control 
scenario may be a set of control commands for controlling the 
facilities 300 and 300' or the equipment 400 and 400', and as 
a detailed example, may be an optimal turn-on/off control 
operation, a setting temperature control operation, a duty 
control operation, and/or the like. 
0100 Detailed examples of a control scenario may now be 
described in detail. 
0101 FIG. 5A is a diagram illustrating a driving time of a 
facility based on duty control. 
0102 The duty control operation may control a turn-on/ 
off period of facilities or equipment. As illustrated in FIG.5A, 
the duty control operation may control a rate (b/a+b) of a 
turn-on time “b' where the facilities or the equipment operate 
during one period where the facilities or the equipment per 
form a turn-on/off operation. 
0103 For example, when a facility is an air conditioning 
device, the air conditioning device may perform a turn-on/off 
driving operation according to a duty rate that is set based on 
a setting temperature or a space load. 
0104. The control unit 120 may control driving of facilities 
or equipment according to a varied duty rate Suitable for a 
situation, based on State information (or environment infor 
mation) about a control target region or an external and/or 
internal load of the control target region, thereby enhancing 
an energy saving rate of the facilities or the equipment. 
0105 FIG. 5B is a diagram illustrating a driving time of a 
facility based on optimal turn-on/off control. 
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0106 The optimal turn-on/off control operation may oper 
ate and control facilities or equipment before a predetermined 
driving time of the facilities or the equipment, based on a 
setting temperature of a control target region and a current 
temperature of the control target region, thereby saving 
energy. 
0107 As illustrated in FIG. 5B (a), facilities may start to 
operate at a T1 time. In this example, as shown in FIG. 5B (b). 
the T1 time is an earlier time thana T2 time that is a room time 
of the control target region. The control unit 120 may calcu 
late an optimal condition of previously controlling the turn 
on/off of the facilities before the T2 time, based on the setting 
temperature of the control target region and the current tem 
perature of the control target region and may control the 
turn-on/off of the facilities, thereby saving energy. 
0108 FIG. 5C is a diagram illustrating a setting tempera 
ture control operation based on a load of a control target 
region. 

Apr. 14, 2016 

0116. The pleasant degree may be calculated (or deter 
mined) based on a variable of each of an air temperature, a 
radiant temperature, a relative humidity, an air speed, an 
activity level (Met.), and a clothing quantity (CLO), for 
example. 

0117. In a pleasant degree, when PPD is lower than 10% 
according to a predetermined reference, it may be evaluated 
that a control target region is pleasant, and when PPD is equal 
to or higher than 10% and is lower than 25%, it may be 
evaluated that a pleasant degree of the control target region is 
normal. Also, when PPD is higher than 25%, it may be evalu 
ated that a pleasant degree of the control target region is 
unpleasant. 

0118 For example, reference values for setting a season 
based pleasant region may be shown in the following Table 1. 

TABLE 1. 

Run - Air Temp. RH Radiant Temp. Air Speed PPD 

i o F. o C. 9% o F. o C. FPM is Met. CLO PMV 9/o 

1 67.3 19.6 86 67.3 19.6 2O O.10 1.1 1 -O.S 10 
2 7S.O 23.9 66 7S.O 23.9 2O O.10 1.1 1 O.S 10 
3 78.2 25.7 15 78.2 25.7 2O O.10 1.1 1 O.S 10 
4 70.2 21.2 20 70.2 21.2 2O O.10 1.1 1 -O.S 10 
5 74.S. 23.6 67 74.5 23.6 2O O.10 1.1 OS -0.5 10 
6 80.2 26.8 S6 80.2 26.8 2O O.10 1.1 O.S O.S 10 
7 82.2 27.9 13 82.2 27.9 2O O.10 1.1 O.S O.S 10 
8 76.5 24.7 16 76.5 24.7 2O O.10 1.1 OS -0.5 10 

0109 The setting temperature control operation may per 
form control to change a setting temperature according to a 
space load of the control target region. 
0110. As illustrated in FIG. 5C (b), a space load (or an 
internal load) of a control target region may increase in 
amount of generated heat (for example, an operation of an 
electric heater, an increase in the number of persons in the 
control target region, and/or the like) at a T3 time to a T4 time 
and thus may have a threshold value. In a facility that per 
forms air conditioning on the target control region, the setting 
temperature control operation may lower and set a setting 
temperature of the control target region to Temp2 at the T3 
time to the T4 time. 
0111. As described above, in a facility that performs air 
conditioning, a setting temperature may be set according to a 
space load (or an internal load), and a necessary load may be 
Supplied to or removed from a control target region, thereby 
saving energy used by the facility. 
0112. In a facility or equipment that is controlled accord 
ing to a control scenario, when the facility or the equipment is 
a facility or equipment that performs air conditioning, a pleas 
ant degree of a control target region may be controlled to 
within a predetermined pleasure-degree range. 
0113 A pleasant degree may be described below in detail. 
0114 FIG. 6 is an exemplary diagram of a season-based 
pleasant region. 
0115. A pleasant degree may be a pleasant indicator cal 
culated by predicted mean Vote, predicted percentage dissat 
isfied (PMV, PPD) which is defined in American society of 
heating, refrigerating and air-conditioning engineers 
(ASHRAE) Standard 55-2010 that is standard for an indoor 
heat environment among standards presented by ASHRAE. 

That is, in winter season, regions corresponding to #1 to #4 
may be set to pleasant regions, and in Summer season, regions 
corresponding to #5 to #8 may be set to pleasant regions. 
0119. When the reference values listed in Table 1 is 
expressed as a graph with a dry bulb temperature and a rela 
tive humidity as variables, the reference values may be 
expressed as shown in FIG. 6. 
0.120. The energy use amount simulation module 123 may 
include a facility modeling module 1231, a facility control 
logic module 1232, and an energy use amount prediction 
module 1233, for example. 
I0121 The facility modeling module 1231 may model 
facilities, based on information of the facilities supplied from 
the system setting module 122. 
0.122 That is, the facility modeling module 1231 may 
model elements included in the facilities, based on the infor 
mation of the facilities and may model the amount of heat 
(e.g. a temperature of fluid moving between the elements, a 
flow rate, and/or the like) that is input and/or output between 
the elements, thereby modeling the facilities. 
I0123. As a detailed example, FIG. 4A is a diagram illus 
trating a configuration of a facility that is a cooling tower 
system, and FIG. 4B is a diagram illustrating a modeled 
configuration of the facility illustrated in FIG. 4A. 
0.124. As illustrated in FIG. 4A, the cooling tower system 
may include a heat source facility that generates heat for a 
load facility, which is a heat load processed by the heat source 
facility, with energy. 
0.125 Examples of the heat source facility may include a 
cooling tower, a refrigerator, a pump disposed between the 
cooling tower and the refrigerator, and a pump disposed 
between the load facility and the refrigerator. When the heat 



US 2016/01 03475 A1 

Source facility is modeled, a configuration of the modeled 
heat source facility may be illustrated in FIG. 4B. 
0126 That is, as illustrated in FIG. 4B, the cooling tower 
system may be modeled based on a temperature of coolant 
that is Supplied from the refrigerator to the cooling tower, a 
cooling load of the cooling tower, a flow rate of the coolant by 
the pump disposed between the cooling tower and the refrig 
erator, the amount of heat (a temperature change and a Supply 
flow rate) that is supplied from the refrigerator to the load 
facility, the amount of heat (a load) that the load facility 
requests from the refrigerator, a cooling flow rate between the 
refrigerator and the pump by the pump disposed between the 
load facility and the refrigerator, and a pressure difference (a 
load) between the load facility and the pump. 
0127. A method of performing modeling on facilities 300 
and 300' or equipment 400 and 400' may use various methods 
known to those skilled in the art. 

0128. As described above, a facility modeled by the facil 
ity modeling module 1231 may be supplied to the energy use 
amount prediction module 1233, and the energy use amount 
prediction module 1233 may simulate the amount of used 
energy by using the modeled facility. 
0129. That is, the energy use amount prediction module 
1233 may determine an input variable as one of the kinds of 
facilities, capacities of the facilities, a connection relationship 
with other facilities, and driving conditions of the facilities by 
using the modeled facility, and thus, an output variable of the 
modeled facility may be consumption power of the modeled 
facility. 
0130. The driving conditions of the facilities may include 
at least one or a combination of an external load, an internal 
load, and a start time of facilities, for example. 
0131 For example, as illustrated in FIG. 4B, when an 
input variable is used as at least one or a combination of a 
connection relationship with other facilities, aspects of facili 
ties, and driving conditions of the facilities, by using the 
modeled cooling tower system, the energy use amount pre 
diction module 1233 may calculate consumption power and 
driving coefficient of performance (COP) of a refrigerator, 
calculate consumption power and a Supply flow rate of a 
pump, and calculate consumption power and a coolant Supply 
temperature of a fan for a cooling tower. 
0132) That is, by using a modeled facility and a space load 
(or an internal load), the control unit 120 may calculate a 
relationship between at least one piece of prediction environ 
ment data of a control target region and the amount of power 
consumed by the modeled facility. As described above, the 
prediction environment data may be environment data, 
including various pieces of weather information Such as a 
temperature and a humidity of the inside and/or the outside of 
a control target region, which is received from the meteoro 
logical administration server 30 through the communication 
unit 150. 

0.133 When simulating consumption power of the mod 
eled facility, the energy use amount prediction module 1233 
may simulate the modeled facility for each of a plurality of 
control target regions or with regard to time. 
0134) That is, when a control target region is provided in 
plurality, the control unit 120 may calculate a relationship 
between the prediction environment data and the amount of 
the consumed powerfor each of the plurality of control target 
regions. 
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0.135 By calculating consumption power of facilities with 
regard to time, the consumption power of the facilities may be 
predicted for a specific time. 
0.136. In terms described herein, the space load may 
denote the internal load corresponding to the external load. 
The external load may be expressed as the amount of heat 
based on the environment data (including a temperature, a 
humidity, and/or the like) received from the meteorological 
administration server 30, and the space load may be calcu 
lated by various means known to those skilled in the art. 
However, according to an exemplary embodiment, as 
expressed in the following Equation (1), the space load may 
be calculated by using a thermal equilibrium equation 
expressed based on heat transfer modeling for a control target 
region. 

d.T. (1) 
per V. = 
X Bh-envelop Anselor (T-net-T)+XUsinawi,(Tami-T)+ 
X4.AngeAwin those (Tys-T) + minic, Tamb - T.) + gens.outer 

10137 where p denotes a density (kg/m), cp denotes spe 
cific heat (W/(kgK)), V denotes volume (m), T denotes a 
temperature (K), h denotes a heat transfer coefficient, U 
denotes an integration heat transfer coefficient (W/(m°K)). A 
denotes an area (m), q"soldenotes the amount of solar radia 
tion per unit area (W/m), shgc denotes a shading coefficient 
of a window, in denotes a mass flow rate (kg/s), and qsens 
denotes an internal heating valve (W). 
0.138. The thermal equilibrium equation expressed in 
Equation (1) may be established by using a first heat amount 
based on a temperature change rate in a control target region 
and a second heat amount based on a change amount of heat 
that is input to or output from the control target region. 
0.139. In this case, as expressed in Equation (1), the second 
heat amount may include the amount of heat that is trans 
ferred through an external skin according to a change in an 
indoor or outdoor temperature, the amount of heat that is 
transferred through a window according to a change in an 
indoor or outdoor temperature, a change amount of heatbased 
on direct Solar radiation passing through the window, a 
change amount of heat which is Supplied and removed by an 
air conditioning device 310, a change amount of heatbased on 
air (air that penetrates into the inside through a gap of an 
external skin, a window, and/or the like, or penetrates into the 
inside when opening or closing a door) that directly pen 
etrates into the inside, and the amount of heat generated in the 
inside (for example, the amount of heat generated by a human 
body, illumination, various heating material, and/or the like) 
in sequence from a first term. 
0140. When calculating an indoor heat amount included in 
the second heat amount, the indoor heat amount may include 
the amount of human-body heat based on the number of 
in-room persons in a control target region. 
0.141. The amount of human-body heat may be calculated 
by arithmetically multiplying the amount of human-body 
heat per person by the number of in-room persons. However, 
in other exemplary embodiments, the amount of human-body 
heat may be calculated by using the amount of human-body 
heat that is based on the number of the in-room persons and is 
stored in a storage means, based on the number of in-room 
persons calculated from the control target region: 
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0142. In a thermal equilibrium equation for the control 
target region, a certain region, which is disposed from at least 
one side of an external skin to an inner side, may be classified 
as an outer circumference portion, and a region other than the 
outer circumference portion may be classified as an inner 
circumference portion. The control unit 120 may calculate a 
space load, based on athermal equilibrium equation for each 
of the outer circumference portion and the inner circumfer 
ence portion. 
0143. The control unit 120 may calculate the space load by 
using the prediction environment data that is received from 
the meteorological administration server 30 through the com 
munication unit 150. 
0144. As described above, the energy use amount predic 
tion module 1233 may simulate the amount of power con 
Sumed by a modeled facility that operates according to a 
predetermined control scenario, based on information about 
facilities. 
0145. In order to calculate the amount of energy used by a 
modeled facility, as described above, a driving condition may 
include at least one of or a combination of an external load, an 
internal load, and a start time of facilities. 
0146 In order for the energy use amount prediction mod 
ule 1233 to calculate the amount of power consumed by a 
modeled facility that operates according to a predetermined 
control scenario, the facility control logic module 1232 may 
set at least one control scenario applicable to facilities and 
may supply the at least one control scenario to the energy use 
amount prediction module 1233. 
0147 As described above, the system setting module 122 
may supply a control scenario, which is input from a user or 
is read from various storage mediums, to the energy use 
amount simulation module 123. 
0148. The facility control logic module 1232 may select a 
control scenario, which is applicable to a facility of which 
consumption power is to be simulated, from among a plural 
ity of control scenarios Supplied from the system setting 
module 122. 
014.9 The facility control logic module 1232 may selectat 
least one scenario from among the plurality of control sce 
narios Supplied from the system setting module 122, based on 
a facility modeled by the facility modeling module 1231 or 
may select at least one scenario from among the plurality of 
control scenarios, based on the specification and/or the like of 
facilities supplied by the system setting module 122. 
0150. Therefore, when a facility modeled by the facility 
modeling module 1231 operates according to at least one 
control scenario selected by the facility control logic module 
1232, the energy use amount prediction module 1233 may 
simulate consumption power of the modeled facility. 
0151. A time, for which the energy use amount prediction 
module 1233 simulates consumption power of a modeled 
facility, may be a predetermined arbitrary time or a predeter 
mined arbitrary period. However, in other exemplary embodi 
ments, the energy use amount prediction module 1233 may 
receive prediction environment data, which is collected for 
twenty-four hours of a corresponding day, from the meteoro 
logical administration server 30 at midnight (00:00) and may 
simulate the consumption power of the modeled facility by 
using the received prediction environment data. 
0152. According to an exemplary embodiment, the control 
unit 120 may further include an energy saving rate calculation 
module 124 that calculates an energy saving rate of a modeled 
facility or a control target region, based on a simulation result 
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of consumption power of the modeled facility that operates 
according to a combination of one or more control scenarios. 
0153. The energy saving rate calculation module 124 may 
calculate an energy saving rate by using a rate of the amount 
of consumption power of a modeled facility that operates 
according to a combination of one or more control scenarios 
calculated by the energy use amount simulation module 123, 
based on the amount of energy (herein referred to as a base 
line) used by facilities or equipment that do not perform an 
energy saving control operation. 
0154 The energy saving rate calculation module 124 may 
calculate a relationship between an energy saving rate (or the 
amount of consumption power) of facilities or equipment and 
a combination of one or more control scenarios. 

0155 According to an exemplary embodiment, when a 
modeled facility or equipment operates according to a com 
bination of one or more control scenarios applicable thereto, 
an energy saving rate may be calculated based on the amount 
ofused energy that is calculated, and thus, the energy saving 
rate (or the amount of consumption power) and a combination 
of one or more control scenarios corresponding thereto may 
be calculated. 

0156 The storage unit 130 may store a relationship 
between the calculated energy saving rate of the modeled 
facility or equipment and the calculated combination of the 
one or more control scenarios. 

0157 Since an energy saving rate of facilities or equip 
ment that operate according to first and second control sce 
narios can not be calculated by simply Summating an energy 
saving rate of facilities or equipment that operate according to 
the first control scenario and an energy saving rate of facilities 
or equipment that operate according to the second control 
scenario, an energy saving rate of facilities or equipment may 
be calculated based on the amount of energy used by a mod 
eled facility or equipment, but the scope of the present dis 
closure is not limited thereto. In other exemplary embodi 
ments, a relationship between an energy saving rate of 
facilities or equipment and a combination of one or more 
control scenarios may be calculated by other methods. 
0158. In an exemplary embodiment, by using the energy 
saving rate calculation module 124, the control unit 120 may 
determine a combination of one or more control scenarios 
according to an energy saving rate and may control facilities 
or equipment according to the determined combination of the 
one or more control scenarios. 

0159. Therefore, based on a predetermined energy saving 
rate or an energy saving rate input from a user, the control unit 
120 (or controller) may supply the user with a combination of 
one or more control scenarios corresponding to the energy 
saving rate by using a relationship between an energy saving 
rate (or the amount of consumption power) of facilities or 
equipment and a combination of one or more control sce 
narios calculated by the energy saving rate calculation mod 
ule 124, and may also control driving of a corresponding 
facility or equipment according to the determined combina 
tion of the one or more control scenarios. 

0160 Therefore, according to an exemplary embodiment, 
a user may set a control scenario that is a control command for 
facilities or equipment to be controlled. However, although 
another user does not have sufficient knowledge of facilities 
or equipment or does not have knowledge of a control sce 
nario, the other user may simply set only an energy saving 
rate, thereby controlling the facilities or the equipment 
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according to a combination of one or more control scenarios 
based on the energy saving rate. 
0161 The central control apparatus 100 according to an 
exemplary embodiment, as illustrated in FIG. 2, may further 
include the storage unit 130 (or storage device). 
0162 The storage unit 130 may store a relationship 
between an energy saving rate (or the amount of consumption 
power) of facilities or equipment and a combination of one or 
more control scenarios. 
0163 The storage unit 130 may store a program for pro 
cessing and control by the control unit 120 and may perform 
a function of temporarily storing pieces of input/output data 
(e.g. data collected by the data collection module 121, infor 
mation about facilities, information about a control scenario, 
a relationship between an energy saving rate of facilities or 
equipment and a combination of one or more control sce 
narios, various user inputs, and/or the like). 
0164. The storage unit 130 may include at least one type 
storage medium of a flash memory type, a hard disk type, a 
solid state disk (or a solid state drive, SSD), a multimedia card 
micro type, a card type memory (for example, a micro-secure 
digital (SD) memory, an extreme digital (XD) memory, or the 
like), random access memory (RAM), static random access 
memory (SRAM), read-only memory (ROM), electrically 
erasable and programmable read-only memory (EEPROM), 
programmable read-only memory (PROM), a magnetic 
memory, a magnetic disk, and an optical disk. 
0.165. The central control apparatus 100 may operate a 
web storage, which performs a storing function of the storage 
unit 30, on the Internet. 
0166 As illustrated in FIG. 2, the central control apparatus 
100 according to an exemplary embodiment may further 
include the display unit 140 (or display device). 
0167. The display unit 140 may be a display apparatus that 

is wire or wirelessly connected to the central control appara 
tus 100, and the display unit 140 may display information 
obtained through processing by the central control apparatus 
100. For example, the display unit 140 may display a user 
interface or agraphic user interface associated with a function 
provided by the central control apparatus 100. 
0168 Therefore, the display unit 140 may display the 
amount of used energy and/or an energy saving rate of facili 
ties or equipment, calculated by the control unit 120, on a 
screen in various forms such as a text, a graph, etc. 
0169. The control unit 120 may match a graphic object of 

facilities or equipment with a position, corresponding to a 
position at which the facilities or the equipment are disposed, 
in various drawings and may display a result of the matching 
on a screen of the display unit 140. 
0170 Therefore, a user may select the graphic object dis 
played on the screen of the display unit 140, and thus, the 
control unit 120 may display state information or a control 
command list of facilities or equipment, corresponding to the 
selected graphic object, on the screen of the display unit 140. 
0171 The display unit 140 may include at least one of a 
liquid crystal display (LCD), a thin film transistor-liquid crys 
tal display, an organic light-emitting diode (OLED) display, a 
flexible display, and a three-dimensional (3D) display. The 
central control apparatus 100 may include two or more dis 
play units 1210 depending on an implementation type 
thereof. For example, an external display apparatus and an 
internal display apparatus (not shown) may all be included in 
the central control apparatus 100. 
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0172. When the display unit 140 and a sensor (hereinafter 
referred to as a touch sensor) sensing a touch motion form 
(hereinafter referred to as a touchscreen) a layer structure, the 
display unit 140 may be used as an input device in addition to 
an output device. The touch sensor may have, for example, a 
type such as a touch film, a touch sheet, a touchpad, and/or the 
like. 
0173 According to an exemplary embodiment, as illus 
trated in FIG. 2, the central control apparatus 100 may further 
include the communication unit 150. 
0.174. The communication unit 150 (or communication 
device) may transmit or receive a direct control command, a 
control program, an execution result of the control program, 
and/or the like to or from the facilities 300 and 300' or the 
equipment 400 and 400', or may transmit or receive a direct 
control command, a control program, an execution result of 
the control program, and/or the like to or from the facility 
control apparatus 200. 
0.175. The communication unit 150 may receive, from the 
facility control apparatus 200, a control result of facilities 
controlled by the facility control apparatus 200 and informa 
tion about a control processing operation performed by the 
facility control apparatus 200. 
0176 The communication unit 150 may receive various 
pieces of information (e.g. state information) about facilities 
from a plurality of control points. 
0177. Therefore, the facility control apparatus 200 may 
control facilities or equipment that are a plurality of control 
targets. 
0.178 The communication unit 150 may communicate 
with the meteorological administration server 30 and may 
receive, from the meteorological administration server 30, 
environment data that includes various pieces of weather 
information Such as a temperature and humidity. The com 
munication unit 150 may receive current real-time environ 
ment data and/or prediction environment data corresponding 
to an arbitrary future time. 
0179 The real-time environment data and/or the predic 
tion environment data may be data of an area including the 
control target region. 
0180. The communication unit 150 may transfer, to the 
control unit 130, various pieces of information, received from 
the meteorological administration server 30. The control unit 
130 may calculate an external load and an internal load of a 
control target region, based on the real-time environment data 
and/or the prediction environment data and may simulate the 
amount of consumption power of a modeled facility by using 
the calculated external load and internal load. 
0181. The central control apparatus 100 may be connected 
to an external terminal 500 through the communication unit 
150. A user of the central control apparatus 100 may perform 
a function (e.g. a function of managing or controlling facili 
ties) performed by the central control apparatus 100 by using 
the external terminal 500. The external terminal 500 may be 
one of various types of terminals including a mobile terminal. 
0182. The communication unit 150 may be implemented 
as one module, for communicating with the meteorological 
administration server 30, the facility control apparatus 200, 
and the external terminal 500. In other exemplary embodi 
ments, the communication unit 150 may be implemented as a 
module that is distinguished for each of a plurality of targets. 
0183 The communication unit 150 may perform wired/ 
wireless data communication with the external terminal 500. 
The communication unit 150 may include an electronic com 
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ponent for one or more of BluetoothTM, Zigbee, ultra-wide 
band (UWB), wired/wireless USB, near field communication 
(NFC), wired/wireless LAN, a mobile communication net 
work, etc. 
0184 As described above, the central control apparatus 
100 may include the input unit 110, and the input unit 110 
may receive a user input that sets an energy saving rate, from 
a U.S. 

0185 FIGS. 7A to 7D are exemplary diagrams of a screen 
output by a central control apparatus according to an exem 
plary embodiment. Other embodiments and configurations 
may also be provided. 
0186. As illustrated in FIG. 7A, the central control appa 
ratus 100 may display, on a screen of the display unit 140, a 
scroll bar 60a for receiving a setting input for an energy 
saving rate. 
0187. A user may set an energy saving rate by moving the 
scroll bar 60a displayed on the screen, and the control unit 
120 (in more detail, a control scenario determination module 
125) may determine a combination of one or more control 
scenarios, based on the energy saving rate set by moving the 
scroll bar 60a. 
0188 A range of the energy saving rate, which is received 
from the user through the scroll bar 60a, may be 0% to 100%. 
However, in other exemplary embodiments, the range of the 
energy saving rate may be a predetermined range of an energy 
saving rate. 
0189 The predetermined range of the energy saving rate 
may be a range of a pleasant degree. That is, in a facility or 
equipment that performs an air conditioning operation on a 
control target region, when the user controls an energy saving 
rate of the facility or the equipment, the energy saving rate set 
by the scroll bar 60a may be limited not to deviate from a 
predetermined range of a pleasant degree for the control 
target region. 
0190. Therefore, when a user that does not have sufficient 
knowledge of facilities or equipment or does not have knowl 
edge of a control scenario sets an energy saving rate, a range 
of the energy saving rate may be limited so that a person in a 
control target region does not feel displeasure. 
0191) However, when a predetermined range of an energy 
saving rate is a range of a pleasant degree, the predetermined 
range of the energy saving rate may be changed with the 
season, with time, according to an external air temperature or 
an internal air temperature, according to an external load oran 
internal load, and/or the like. 
0.192 According to another exemplary embodiment, as 
illustrated in FIG. 7B, the central control apparatus 100 may 
display, on a screen of the display unit 140, an input window 
60b for receiving a setting input for an energy saving rate. 
0193 The input window 60b may be configured to directly 
receive a number from a user, or may be configured in order 
for numbers included in the input window 60b to increase or 
decrease at predetermined intervals according to an input that 
selects at least one (for example, a A/V button) of buttons 
arranged on one side of the input window 60b. 
0194 According to the above-described exemplary 
embodiment, the control unit 120 may display a time-based 
energy use rate as a graph 65 on a screen by using a simulation 
result of consumption power of a modeled facility that oper 
ates according to a combination of one or more control sce 
narios determined based on an input energy increase? decrease 
rate. 
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0.195 According to another exemplary embodiment for 
receiving a setting input for an energy saving rate, as illus 
trating in FIGS. 7A and 7B, the setting input for the energy 
saving rate may be received based on a user input that upward 
and downward moves a time-based energy use rate graph 
referred to by reference numeral 65. 
0196. That is, when the user moves the graph 65 in an up 
and down direction through a drag and drop, a certain range of 
the energy saving rate may be set according to a position of 
the moved graph 65. 
0197) The display unit 140 may display, as a time-based 
graph 63, at least one of pieces of prediction environment data 
(e.g. an external air temperature or humidity, an internal air 
temperature or humidity, and/or the like) that are received 
from the meteorological administration server 30 through a 
baseline 64 and the communication unit 150. 
0198 As described above, the baseline 64 may be a graph 
that shows, with respect to a time, the amount of energy used 
by facilities or equipment that do not perform an energy 
saving control operation. For example, when the facilities or 
the equipment are facilities or equipment that perform an air 
conditioning operation on a control target region, the baseline 
64 may be a graph that shows, with respect to a time, the 
amount of energy used by facilities or equipment for which 
driving is controlled according to a setting temperature set by 
a user input. 
0199 The display unit 140 may display, on a screen, at 
least one of pieces of prediction environment data (e.g. an 
external air temperature or humidity, an internal air tempera 
ture or humidity, and/or the like) of a control target region. 
The central control apparatus 100 may receive a selection 
input that selects at least one of pieces of prediction environ 
ment data that are to be displayed on a screen in a form Such 
as a combo box, a list box, an edit box, and/or the like, and the 
display unit 140 may display a graph that shows prediction 
environment data selected according to a user input. 
0200. As a detailed example, when a selection input for 
selecting an external air temperature is received through a 
combo box 61 from a user, the display unit 140 may display 
an external air temperature, which is measured for a certain 
time and is received from the meteorological administration 
server 30, in the form of a graph 63 on a screen. 
0201 As described above, the control unit 120 may cal 
culate a pleasant degree with time by using prediction envi 
ronment data that is received from the meteorological admin 
istration server 30 through the communication unit 150, 
based on a certain reference such as PMV, PPD, and/or the 
like, and may display the calculated pleasant degree as a 
graphic object on a screen of the display unit 140, based on a 
certain range of a pleasant degree. 
0202 As a detailed example, when PPD is lower than 
10%, the display unit 140 may display agraphic object, which 
expresses a Smiling face, in a corresponding time domain, and 
when PPD is equal to or higher than 10% and is lower than 
25%, the display unit 140 may display a graphic object, which 
expresses an impassive face, in the corresponding time 
domain. When PPD is equal to or higher than 25%, the dis 
play unit 140 may display a graphic object, which expresses 
a frown face, in the corresponding time domain. As illustrated 
in FIGS. 7A and 7B, by displaying a graphic object express 
ing a frown face at 02:00 to 03:00 and 07:00 to 09:00, a user 
may immediately recognize that a pleasant degree of a control 
target region is evaluated as being slightly unpleasant at a 
corresponding time. 
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0203 The control unit 120 may determine a combination 
of one or more control scenarios, based on an energy saving 
rate input through the input unit 110 and may directly control 
facilities or equipment directly or through the facility control 
apparatus 200 according to the determined combination of 
the one or more control scenarios. 
0204 The display unit 140 may display an energy optimi 
Zation application button (abutton illustrated at a right upper 
end of FIGS. 7A and 7B) on a screen. When the energy 
optimization application button is selected through the input 
unit 110, the control unit 120 may output, in the form of a 
graph, the amount of consumption power of a modeled facil 
ity or equipment that operates according to a combination of 
one or more control scenarios determined based on an energy 
saving rate input from a user, or may allow an actual facility 
or equipment, which is to be modeled by the combination of 
the one or more control scenarios determined based on the 
energy saving rate, to be controlled. 
0205 The display unit 140 may display, on a screen, the 
combination of one or more control scenarios determined 
based on the energy saving rate input from the user. 
0206 FIG. 7C is an exemplary diagram of a screen dis 
playing a combination of one or more control scenarios deter 
mined based on an energy saving rate. 
0207. As illustrated in FIG. 7C, the display unit 140 may 
display a notification window 69a outputting a combination 
of one or more control scenarios, which is determined by the 
control unit 120 (in more detail, the control scenario deter 
mination module 125), based on an energy saving rate input 
from a user. 
0208. As described above, when facilities or equipment 
that are controlled according to a combination of one or more 
scenarios determined by the control unit 120 are facilities or 
equipment that perform an air conditioning operation, the 
control unit 120 may display, as a graph, at least one of a 
baseline, a prediction use amount representing a simulation 
result of consumption power of a modeled facility that oper 
ates according to the combination of the one or more sce 
narios, and prediction environment data of a control target 
region, on a screen of the display unit 140. 
0209 For example, as illustrated in FIGS. 7A and 7B, the 
display unit 140 may display, on a screen, an external air 
temperature of a control target region, a baseline, and a pre 
diction use amount representing a simulation result of con 
Sumption power of a modeled facility that operates according 
to a combination of one or more scenarios. 

0210. As illustrated in FIGS. 7A and 7B, the display unit 
140 may display, on a screen, agraph including two regions (a 
P domain and an F domain) that are divided with respect to a 
current time. 
0211 That is, according to an exemplary embodiment, the 
display unit 140 may display, as a graph on a screen, at least 
one of a baseline, a prediction use amount representing a 
simulation result of consumption power of a modeled facility 
that operates according to a combination of one or more 
scenarios, and prediction environment data of the control 
target region, in a time domain (the F domain) Subsequent to 
the current time. The control unit 120 may update and output 
the baseline, the prediction use amount, and state information 
in a time domain (the Pdomain) previous to the current timing 
as the current time elapses. 
0212. The prediction environment data, which is output in 
the time domain (the P domain) previous to the current time, 
may be displayed in the form of a graph obtained through 
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update performed based on state information of facilities or 
equipment that is collected through a control point by the data 
collection module 121. 
0213. The control unit 120 (in more detail, the energy use 
amount simulation module 123) may simulate consumption 
power of a modeled facility by using environment data that is 
newly collected by the data collection module 121 at an 
arbitrary time or at every arbitrary period, and may update a 
graph showing an previously output prediction use amount in 
the time domain (the P domain) previous to the current time, 
thereby displaying the prediction use amount. 
0214. The control unit 120 may update and output a graph 
showing prediction environment data, which is previously 
output in the time domain (the F domain) Subsequent to the 
current time, based on prediction environment data (e.g. an 
external air temperature or humidity, an internal air tempera 
ture or humidity, and/or the like) of a control target region that 
is newly received from the meteorological administration 
server 30 through the communication unit 150 in real time or 
at predetermined time intervals. 
0215. In a target facility of which the prediction use 
amount is simulated, the control unit 120 may receive an 
actually measured amount of power consumed by the facility 
through the data collection module 121 and a control point, 
and may display actual measurement consumption power 
amounts 66 and 67 as various forms of graphs on a screen. 
0216) For example, as illustrated in FIGS. 7A and 7B, the 
actual measurement consumption power amounts 66 and 67 
of a target facility of which a prediction use amount is simu 
lated at certain time intervals (e.g. at every one hour) may be 
displayed in the form of a rod graph on a screen. 
0217. In this example, it can be seen that the actual mea 
Surement consumption power amounts 66 and 67 are similar 
to an energy use amount value of a graph 65 showing a 
simulation result of consumption power of a modeled facility 
that operates according to a combination of one or more 
scenarios determined based on an energy increase? decrease 
rate input from a user, and thus it can be seen that an accuracy 
of the prediction use amount is relatively high. 
0218. However, for example, when the user arbitrarily and 
forcibly drives facilities or equipment or at least one of the 
facilities, the equipment, the facility control apparatus, and 
the central control apparatus is broken down, the actual mea 
Surement consumption power amount 67 may exceed a pre 
diction use amount representing showing a simulation result 
of consumption power of a modeled facility that operates 
according to a combination of one or more scenarios. 
0219. Therefore, when a difference between the actual 
measurement consumption power amount and the prediction 
use amount is out of a predetermined range, an alarm may be 
displayed on a screen. 
0220 FIG. 7D is an exemplary diagram of a screen dis 
played when an energy use amount higher than a prediction 
use amount representing a consumption power simulation 
result of a modeled facility is measured. 
0221. That is, as illustrated in FIG. 7D, when the differ 
ence between the actual measurement consumption power 
amount and the prediction use amount is out of the predeter 
mined range, the control unit 120 may display the notification 
window 69b on a screen to issue a warning to a user. 
0222. In this example, the predetermined range may be 
arbitrarily set by the user, and may be equal to or broader than 
an error range between the actual measurement consumption 
power amount and the prediction use amount. 
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0223) The error range may be set by a user input. However, 
in other exemplary embodiments, the control unit 120 may set 
the error range, based on a difference between a previously 
measured actual measurement consumption power amount 
and the prediction use amount. That is, the control unit 120 
may collect data of the previously measured actual measure 
ment consumption power amount and the prediction use 
amount during a certain duration and may set, as the error 
range, an average of differences between the actual measure 
ment consumption power amounts and the prediction use 
amounts that are collected during the certain duration. 
0224 For example, as illustrated in FIG. 7D, in a case 
where the actual measurement consumption power amount is 
higher than the prediction use amount at 03:00 to 04:00, the 
control unit 120 may display, on a screen, a window that 
informs the case and may visually and acoustically output the 
warning to the outside by using various notification means. 
0225. According to an exemplary embodiment, at least 
one control target region may be selected from among a 
plurality of control target regions through the input unit 110. 
and the display unit 140 may display, on a screen, a prediction 
use amount or an energy saving rate of facilities included in 
the selected at least one control target region. 
0226. The input unit 110 may receive an input that selects 
at least one facility or equipment to be controlled from among 
a plurality of facilities or equipment, and the display unit 140 
may display, on a screen, a prediction use amount oran energy 
saving rate of the selected at least one facility or equipment. 
0227. That is, the user may select facilities or equipment 
included in each of a plurality of groups, which each include 
a plurality of facilities or equipment for each of a plurality of 
control target regions or according to an arbitrary reference, 
and the display unit 140 may display, on a screen, a prediction 
use amount oran energy saving rate of facilities or equipment 
included in a selected control target region or a selected 
group. 
0228. Therefore, the control unit 120 may determine a 
combination of one or more scenarios for at least one facility 
or equipment included in a control target region or a group 
which is selected based on an energy saving rate input by the 
user, and may control the at least one facility or equipment 
according to the determined combination of the one or more 
scenarios. 
0229. Therefore, the user conveniently allows an energy 
saving operation to be performed for each control target 
region or each group. 
0230 FIG. 9A is an exemplary diagram of a screen that is 
provided for selecting a control target to which a combination 
of one or more control scenarios is applied, according to an 
exemplary embodiment. 
0231. A user may select a control target region by using at 
least one input button displayed on a screen, select one build 
ing from among a plurality of buildings, and select an arbi 
trary space or floor of the selected building. 
0232 For example, one or more buttons (e.g. combo boxes 
82 and 83) for selecting a control target region may be 
arranged in one region of a screen illustrated in FIG.9A. 
0233. The user may select a first button 82 to select a 
building 'gangseo building 2, and may select one button 
from among a plurality of second buttons 83 displayed based 
on the selected building to select a control target region. 
0234. In this example, as described above, at least one 
facility or equipment may be selected with a control target 
region as one unit, or one facility or equipment may be 
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selected from among a plurality of facilities or equipment 
located in a selected space or on a selected floor. That is, the 
user may select a second-floor air conditioning load Zone to 
select one facility from among a plurality of facilities located 
therein. 

0235 FIG. 9B is an exemplary diagram of a screen on 
which a control target region selected by a user and facilities 
installed in the control target region are displayed as graphic 
objects. 
0236. As illustrated in FIG.9B, the display unit 140 may 
display a graphic object, representing facilities such as illu 
mination, an indoor unit, and/or the like on a drawing that 
shows an arbitrary space or floor selected by a user, on a 
partial region of a screen in the form of a popup window. 
0237. Therefore, the user may select at least one graphic 
object representing facilities or equipment, and the control 
unit 120 may determine a combination of one or more control 
scenarios for at least one facility or equipment selected by the 
user according to a predetermined energy saving rate and may 
control the selected facility or equipment according to the 
determined combination of the one or more control scenarios. 

0238. As described above, the display unit 140 may dis 
play a graphic object, representing facilities or equipment, on 
a drawing that represents a control target region, and thus the 
user easily identifies which position facilities or equipment to 
be controlled are located. A problem may be solved where 
facilities or equipment undesired by the user are controlled. 
0239 Furthermore, the display unit 140 may provide a 
drawing of a building in order for the user to select an arbi 
trary space or floor or may provide a map, on which positions 
of buildings are marked, in order for the user to select a 
specific building. 
0240. Therefore, according to an exemplary embodiment, 
FIGS. 7A and 7B, which are exemplary diagrams of a screen 
displayed in order for the control unit 120 to receive an energy 
saving rate of a control target selected through the input unit 
110, may be displayed on one region of a screen referred to by 
reference numeral 81 of FIGS. 9A and 9B. 

0241. As illustrated in FIGS. 9A and 9B, the display unit 
140 may display, on one region 86 of a screen, graphs show 
ing one or more of a baseline, a prediction use amount, and 
prediction environment data of a control target region for each 
of a plurality of control target regions or each of a plurality of 
groups which each include a plurality of facilities or equip 
ment for each control target region or according to the arbi 
trary reference. The displayed graphs may be located at adja 
cent positions, and thus a user can immediately recognize a 
state of each control target region or a state of each group 
desired by the user. 
0242. As a detailed example, as illustrated in FIGS. 9A 
and 9B, when the input unit 110 receives, from the user, an 
input that selects “environment information', the control unit 
120 may provide, through a screen, the user with various 
pieces of information (e.g. an external air temperature or 
humidity, an internal air temperature or humidity, and/or the 
like) included in environment information, and then when an 
input that selects environment information (e.g. indoor aver 
age temperature (first, third, and fifth floors), indoor average 
temperature (second floor), and indoor average temperature 
(fourth floor) of each control target region is received from the 
user, the control unit 120 may output state information (e.g. 
an internal air temperature) of each of selected control target 
regions. 
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0243 As described above, the display unit 140 may dis 
play a combination of one or more scenarios, which is deter 
mined by the control unit 120 (in more detail, the control 
scenario determination module 125), based on an energy 
saving rate, which is input from the user, and the input unit 
110 may receive a user input that corrects the determined 
combination of one or more scenarios. 

0244 FIGS. 8A and 8B are other exemplary diagrams of a 
screen output by a central control apparatus according to an 
exemplary embodiment. Other embodiments and configura 
tions may also be provided. 
0245 That is, as illustrated in FIG. 8A, the display unit 
140 may display a combination of control scenarios, deter 
mined by the control scenario determination module 125, on 
one region 71 of a displayed screen in a list form. 
0246 For example, when the input unit 110 receives, from 
a user, an input that sets an energy saving rate, the control 
scenario determination module 125 may determine a combi 
nation of one or more control scenarios by using the input 
energy saving rate, and the display unit 140 may display, on a 
region 71, control scenarios "Duty Cycle”, “Optimal Start, 
“Optimal Stop”, “AHU Setting Temperature Control, and 
“Night Purge' determined by the control scenario determina 
tion module 125. 
0247 The display unit 140 may display, on the other one 
region 72 of the displayed screen, at least one control scenario 
applicable to facilities or equipment that perform an energy 
saving control operation. 
0248 That is, the control unit 120 (in more detail, the 
facility control logic module 1232) may select at least one 
applicable control scenario depending on kinds of facilities or 
equipment that perform the energy saving control operation, 
and may display the selected at least one control scenario on 
a screen of the display unit 140. 
0249. A control scenario incapable of being applied to the 

facilities or the equipment is not displayed on a screen, 
thereby preventing the facilities or the equipment from being 
wrongly controlled by a user that does not have sufficient 
knowledge of the facilities or the equipment or does not have 
knowledge of a control scenario. 
0250. Therefore, the input unit 110 may receive a user 
input for correcting a combination of one or more control 
scenarios (hereinafter referred to as a first control scenario 
list) that is currently determined by the control scenario deter 
mination module 125. That is, one of one or more control 
scenarios (hereinafter referred to as a second control scenario 
list) applicable to facilities or equipment for performing the 
energy saving control operation may be added to the first 
control scenario list, or at least one control list may be 
removed from the first control scenario list. 

0251. As illustrated in FIG. 8A, when the input unit 110 
receives an input that selects “PID Control displayed on the 
region 72 and receives an input that selects an addition button 
73, the control unit 120 may add “PID Control” to the first 
control scenario list. 

0252 Subsequently, when the input unit 110 receives an 
input that selects an energy optimization application button 
78, the control unit 120 may newly calculate an energy saving 
rate according to a control scenario where “PID Control' is 
added to the first control scenario list, or may perform the 
energy saving control operation on corresponding facilities or 
equipment according to the newly calculated energy saving 
rate. 
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0253 For example, the control unit 120 may simulate 
consumption power of a modeled facility that operates 
according to the control scenario where “PID Control' is 
added to the first control scenario list, and as illustrated in 
FIGS. 7A to 7D, the control unit 120 may display, as a graph 
on a screen, an energy saving rate or a prediction use amount 
based on time. 

0254 As another example, the control unit 120 may con 
trol an actual target facility that has been simulated according 
to the control scenario where "PID Control' is added to the 
first control scenario list. 
0255. In this example, the energy saving rate calculation 
module 124 may calculate a first energy saving rate according 
to a combination of control scenarios that have been corrected 
according to a user input, and the control unit 120 may com 
pare the first energy saving rate with a second energy saving 
rate calculated based on a combination of one or more control 
scenarios which is determined by the control scenario deter 
mination module 125 before the first energy saving rate is 
corrected. When the first energy saving rate is higher than the 
second energy saving rate, the control unit 120 may display an 
alarm on a screen. 

0256 FIG. 8B is an exemplary diagram of a screen that is 
displayed when a first energy saving rate is higher than a 
Second energy saving rate. 
(0257. As illustrated in FIG. 8B, when the first energy 
saving rate is higher than the second energy saving rate, the 
control unit 120 may display a notification window 79 on the 
screen to issue a warning to a user. 
0258 For example, when a combination of control sce 
narios corrected by the user is lower in energy saving rate than 
a combination of one or more control scenarios determined 
by the control scenario determination module 125, the control 
unit 120 may again check whether the user has an intention of 
correcting a combination of control scenarios, thereby pre 
venting facilities or equipment from being wrongly con 
trolled by a user that does not have sufficient knowledge of the 
facilities or the equipment or does not have knowledge of a 
control scenario. 

0259. The control unit 120 may set a certain range, and 
only when a difference between the first energy saving rate 
and the second energy saving rate is out of the set range, the 
control unit 120 may display the notification window 79 on 
the screen. 

0260 This may be for allowing control suitable for the 
users intention to be performed by preferentially taking into 
account the users intention even when an energy saving rate 
is slightly lowered according to the corrected combination of 
the control scenarios. 

0261 For example, as illustrated in FIG. 8B, the control 
unit 120 may display, on the screen, a window notifying that 
the first energy saving rate based on the corrected combina 
tion of the control scenarios is expected to be lowered by 12% 
in comparison with the second energy saving rate based on a 
predetermine combination of control scenarios. The control 
unit 120 may visually and acoustically output the warning to 
the outside by using various notification means. 
0262 According to an exemplary embodiment, at least 
one control target region may be selected from among a 
plurality of control target regions through the input unit 110. 
and the display unit 140 may display, on the screen, a facility 
group or a facility list included in the selected at least one 
control target region. 
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0263. The display unit 140 may display the facility group, 
included in the selected at least one control target region, on 
one region 75 of the screen, and when the input unit 110 
receives, from the user, an input that selects one facility group 
from among a plurality of facility groups displayed on the 
screen, the display unit 140 may display, on one region 76 of 
the screen, a facility or equipment list corresponding to the 
selected facility group. 
0264. For example, as illustrated in FIG. 8A, a plurality of 
facility groups “CHILLERTURBO", “AHUCAV CONST, 
“FCU”, “COOLING TOWER, and “PUMP included in the 
input control target region may be displayed on the one region 
75 of the screen displayed by the display unit 140. When an 
input that selects AHUCAV CONST from among a plural 
ity of facility groups displayed on the region 75 is received 
from the user, a plurality of facility or equipment lists “AHU 
01, “AHU 02”, “AHU 03”, “AHU 04”, “AHU 05”, 
“AHU 06', and AHU 07' corresponding to the input may 
be displayed on the one region 76 of the screen. 
0265 At least one control target facility or equipment may 
be selected from among a plurality of facilities (or equipment) 
through the input unit 110, and the display unit 140 may 
display, on the screen, at least one control scenario which is 
determined for the selected at least one facility or equipment. 
0266 For example, as illustrated in FIG. 8A, at least one 
control scenario, which is determined by the control scenario 
determination module 125 based on a set energy saving rate 
for the selected at least one facility or equipment, may be 
displayed on the one region 71 of the screen displayed by the 
display unit 140. 
0267 As described above, at least one control scenario list 
applicable to the selected at least one facility or equipment 
may be displayed on the screen. 
0268 For example, as illustrated in FIG. 8A, at least one 
control scenario list “Enthalpy”, “Load Dispersion Control'. 
“Warm Up”, “PID Control, and “FCU Energy Control 
applicable to the selected at least one facility or equipment 
may be displayed on the screen. 
0269. According to another exemplary embodiment, at 
least one of a name, an identifier (ID), a kind, and an instal 
lation position that indicate facilities or equipment may be a 
factor, and the control unit 120 may display, on the screen, a 
list of facilities or equipment corresponding to the factor. 
(0270. As illustrated in FIG. 8A, the input unit 110 may 
receive keywords from the user through a search window 77. 
and the control unit 120 may extract at least one factor from 
the received keywords. Therefore, the control unit 120 may 
display, on the screen, at least one facility or equipment list 
corresponding to the factor among a plurality of facility or 
equipment lists stored in the storage unit 130, based on the 
factor. 
0271 For example, when AHU is input through the 
search window 77 from the user, by using “AHU” as a factor, 
the control unit 120 may display, on the one region 76 of the 
screen, a plurality of facility or equipment lists AHU 01’, 
“AHU 02”, “AHU 03”, “AHU 04”, “AHU 05”, “AHU 
06', and AHU 07' corresponding to the factor. 
0272. As described above, FIG. 9A is an exemplary dia 
gram of a screen that is provided for selecting a control target 
to which a combination of one or more control scenarios is 
applied, according to an exemplary embodiment of the 
present disclosure. 
0273. In order to select a control target region, a user may 
select one building from among a plurality of buildings and 
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may select an arbitrary space or floor of the selected building 
by using at least one input button displayed on a screen. 
0274 For example, one or more buttons (e.g. the combo 
boxes 82 and 83) for selecting a control target region may be 
arranged in one region of a screen illustrated in FIG.9A. 
(0275. The user may select the first button 82 to select a 
building 'gangseo building 2, and may select one button 
from among the plurality of second buttons 83 displayed 
based on the selected building to select a control target region. 
0276. In this example, as described above, at least one 
facility or equipment may be selected with a control target 
region as one unit, or one facility or equipment may be 
selected from among a plurality of facilities or equipment 
located in a selected space or on a selected floor. That is, the 
user may select a second-floor air conditioning load Zone to 
select one facility from among a plurality of facilities located 
therein. 
0277 FIG. 9B is an exemplary diagram of a screen on 
which a control target region selected by a user and facilities 
installed in the control target region are displayed as graphic 
objects. 
(0278. As illustrated in FIG.9B, the display unit 140 may 
display a graphic object, representing facilities such as illu 
mination 88, an indoor unit 87, and/or the like on a drawing 
that shows an arbitrary space or floor selected by a user, on a 
partial region of a screen in the form of a popup window. 
0279. Therefore, the user may select at least one graphic 
object representing facilities or equipment, the control unit 
120 may determine a combination of one or more control 
scenarios for at least one facility or equipment selected by the 
user, and the display unit 120 may display, on a screen, the 
combination of the one or more control scenarios determined 
by the control unit 120. 
0280 For example, when an input that selects a graphic 
object representing the indoor unit 87 is received from the 
user, the display unit 140 may display, on a screen, the com 
bination of the one or more control scenarios which is deter 
mined for the selected indoor unit 87 by the control unit 120. 
0281. As described above, the display unit 140 may dis 
play a graphic object, representing facilities or equipment, on 
a drawing which represents a control target region, and thus, 
the user easily identifies which position facilities or equip 
ment to be controlled are located. A problem may be solved 
where facilities or equipment undesired by the user are con 
trolled. 
0282. The display unit 140 may provide a drawing of a 
building in order for the user to select an arbitrary space or 
floor or may provide a map, on which positions of buildings 
are marked, in order for the user to select a specific building. 
(0283. Therefore, FIGS. 8A and 8B, which are exemplary 
diagrams of a screen displayed for outputting and correcting 
a combination of one or more control scenarios which is 
determined for facilities or equipment by the control scenario 
determination module 125, may be displayed on one region of 
a screen referred to by reference numeral 81 of FIGS. 9A and 
9B. 

(0284. As illustrated in FIGS. 9A and 9B, the display unit 
140 may display, on one region 86 of a screen, graphs show 
ing one or more of a baseline, a prediction use amount, and 
prediction environment data of a control target region for each 
of a plurality of control target regions or each of a plurality of 
groups which each include a plurality of facilities or equip 
ment for each control target region or according to the arbi 
trary reference. The displayed graphs may be located at adja 
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cent positions, and thus, a user can immediately recognize a 
state of each control target region or a state of each group 
desired by the user. 
0285. As a detailed example, as illustrated in FIGS. 9A 
and 9B, when the input unit 110 receives, from the user, an 
input that selects “environment information, the control unit 
120 may provide, through a screen, the user with various 
pieces of information (e.g. an external air temperature or 
humidity, an internal air temperature or humidity, and/or the 
like) included in environment information, and then when an 
input that selects environment information (e.g. indoor aver 
age temperature (first, third, and fifth floors), indoor average 
temperature (second floor), and indoor average temperature 
(fourth floor) of each control target region is received from the 
user, the control unit 120 may output state information (e.g. 
an internal air temperature) of each of selected control target 
regions. 
0286 As described above, the display unit 140 may dis 
play a combination of one or more scenarios which is deter 
mined by the control unit 120 (in more detail, the control 
scenario determination module 125), based on an energy 
saving rate which is input from the user, and the input unit 110 
may receive a user input that corrects the determined combi 
nation of one or more scenarios. 
0287 FIG. 10 is a block diagram of a facility control 
system including the central control apparatus 100 according 
to an exemplary embodiment and an external terminal 500 
that are connected to each other. Other embodiments and 
configurations may also be provided. 
0288. As illustrated in FIG. 10, the central control appa 
ratus 100 may be connected to the external terminal 500 by 
wire or wirelessly. 
0289. The external terminal 500 may display, on a screen 
of a display device, various pieces of information received 
from a central control apparatus 100, or may receive various 
inputs from a user through an input means. 
0290 Therefore, the central control apparatus 100 may be 
communication-connected to the external terminal 500 and 
may transmit certain information to the external terminal 500 
to enable the external terminal 500 to display a screen dis 
played by the display unit 140 of the central control apparatus 
1OO. 
0291 For example, a screen corresponding to the screen 
displayed by the display unit 140 illustrated in FIGS. 7A to 
9B may be displayed by the display means of the external 
terminal 500. 
0292. The external terminal 500 may receive various 
inputs from the user through the input means and may transfer 
information, which is input from the user, to the central con 
trol apparatus 100. 
0293. Therefore, the control unit 120 (of the central con 
trol apparatus 100) may perform certain processing, based on 
the information received from the external terminal 500 and 
may externally display a result of the processing in the display 
unit 140 and/or a display device of the external terminal 500. 
0294 The external terminal 500 may generate a control 
command based on a user input and may transmit the gener 
ated control command to the central control apparatus 100 to 
control facilities or equipment through the central control 
apparatus 100. 
0295) The external terminal 500 may perform functions 
performed by the input unit 110 and display unit 140 of the 
central control apparatus 100, and thus, even when the user is 
located at a remote place, the user may input an energy saving 
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rate for facilities or equipment, thereby performing an energy 
optimization control operation. The external terminal 500 
may remotely perform the same function as a function, which 
is performed by the central control apparatus 100 according 
to an exemplary embodiment, such as a function of correcting 
a combination of control scenarios determined based on the 
energy saving rate. A function performed by the central con 
trol apparatus 100 is the same as the above-described details, 
and thus its detailed description may not be repeated. 
0296 Facility Control Method 
0297 FIG. 11 is a flowchart illustrating a facility control 
method according to an exemplary embodiment. Other 
embodiments and configurations may also be provided. 
0298 As illustrated in FIG. 11, the facility control method 
may include: operation S10 of collecting prediction environ 
ment data of a control target region from the meteorological 
administration server 30; operation S20 of setting informa 
tion of at least one facility in the control target region; and 
operation S30 of modeling the at least one facility, based on 
the information of the at least one facility and simulating 
consumption power of the modeled at least one facility that 
operates according to a control scenario. 
0299. The facility control method may be described in 
detail, but descriptions of the same elements as the above 
described elements may not be repeated. 
0300. In operation S10 of collecting the prediction envi 
ronment data, the control unit 120 (in more detail, the data 
collection module 121) may collect the prediction environ 
ment data including Weather information of the control target 
region, or may collect state information of facilities or equip 
ment through a control point. 
0301 In this example, the data collection module 121 may 
receive, from the meteorological administration server 30, 
environment data that includes various pieces of weather 
information Such as a temperature and humidity, predict envi 
ronment data including weather information by using various 
algorithms, or read environment data which is stored in the 
storage unit 130 and includes weather information, thereby 
collecting current real-time environment data and/or predic 
tion environment data corresponding to an arbitrary future 
time. 
0302) Subsequently, in operation S20 of setting the infor 
mation of the at least one facility, the system setting module 
122 may set the information of the at least one facility in the 
control target region. 
0303. The system setting module 122 may supply infor 
mation of facilities, which is input from a user or is read from 
various storage mediums, to the energy use amount simula 
tion module 123. 

0304. The information of the facilities may be information 
necessary for modeling the facilities and may include speci 
fications of the facilities such as configurations, capacities, 
kinds, and/or the like of the facilities. Various pieces of infor 
mation about the facilities may further include relationship 
information of a connection with other facilities, such as the 
kind of a facility connected to another facility, the number of 
the facilities, a combination of the facilities, and/or the like. 
(0305. Therefore, in operation S30 of modeling the at least 
one facility and simulating the consumption power of the 
modeled at least one facility, the energy use amount simula 
tion module 123 may model the at least one facility, based on 
the information of the at least one facility and may simulate 
the consumption power of the modeled at least one facility 
that operates according to the control scenario. 
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0306 Operation S30 of modeling the at least one facility 
and simulating the consumption power of the modeled at least 
one facility may include: operation S31 of modeling the at 
least one facility, based on the information of the at least one 
facility; operation S32 of setting at least one control scenario 
applicable to the at least one facility; and operation S33 of 
simulating the consumption power of the modeled at least one 
facility that operates according to the set at least one control 
scenario. 

0307. In operation S31 of modeling the at least one facil 
ity, the facility modeling module 1231 may model the at least 
one facility, based on the information of the at least one 
facility Supplied from the system setting module 122. 
0308 The facility modeling module 1231 may model ele 
ments included in the facilities, based on the information of 
the facilities and may model the amount of heat (e.g. a tem 
perature of fluid moving between the elements, a flow rate, 
and/or the like) that is input and/or output between the ele 
ments, thereby modeling the facilities. 
0309. In operation S32 of setting the at least one control 
scenario applicable to the at least one facility, the system 
setting module 123 may supply, to the energy use amount 
simulation module 123, a control scenario for the facilities 
300 and 300' or the equipment 400 and 400' in addition to the 
information of the at least one facility. 
0310. The system setting module 122 may supply the con 

trol scenario, which is input from the user or is read from 
various storage mediums, to the energy use amount simula 
tion module 123. 

0311. The control scenario may be a set of one or more 
control commands having an order. That is, the control sce 
nario may be a set of control commands for controlling the 
facilities 300 and 300' or the equipment 400 and 400', and as 
a detailed example, may be an optimal turn-on/off control 
operation, a setting temperature control operation, a duty 
control operation, and/or the like. 
0312 Therefore, the facility control logic module 1232 
may select at least one scenario from among the plurality of 
control scenarios Supplied from the system setting module 
122, based on a facility modeled by the facility modeling 
module 1231 or may select at least one scenario from among 
the plurality of control scenarios, based on the specification 
and/or the like of facilities supplied by the system setting 
module 122. 

0313 The facility control logic module 1232 may select a 
control scenario, which is applicable to a facility of which 
consumption power is to be simulated, from among a plural 
ity of control scenarios Supplied from the system setting 
module 122. 

0314. The facility control logic module 1232 may set at 
least one control scenario applicable to facilities and may 
Supply the at least one control scenario to the energy use 
amount prediction module 1233, and thus the energy use 
amount prediction module 1233 may calculate the amount of 
power consumed by a modeled facility that operates accord 
ing to a predetermined control scenario. 
0315. In operation S33 of simulating the consumption 
power of the modeled at least one facility that operates 
according to the set at least one control scenario, a facility 
modeled by the facility modeling module 1231 may be sup 
plied to the energy use amount prediction module 1233, and 
the energy use amount prediction module 1233 may simulate 
the amount of used energy by using the modeled facility. 
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0316 That is, the energy use amount prediction module 
1233 may determine an input variable as one of the kinds of 
facilities, capacities of the facilities, a connection relationship 
with other facilities, and driving conditions of the facilities by 
using the modeled facility, and thus, an output variable of the 
modeled facility may be consumption power of the modeled 
facility. 
0317. A time, for which the energy use amount prediction 
module 1233 simulates consumption power of a modeled 
facility, may be a predetermined arbitrary time or a predeter 
mined arbitrary period. However, in other exemplary embodi 
ments, the energy use amount prediction module 1233 may 
receive prediction environment data, which is collected for 
twenty-four hours of a corresponding day, from the meteoro 
logical administration server 30 at midnight (00:00) and may 
simulate the consumption power of the modeled facility by 
using the received prediction environment data 
0318 Operation S33 of simulating the consumption 
power may include an operation where, by using a modeled 
facility and a space load (or an internal load), the control unit 
120 calculates a relationship between at least one piece of 
prediction environment data of a control target region and the 
amount of power consumed by the modeled facility. 
0319. The control scenario may be a set of one or more 
control commands having an order so that a pleasant degree 
of the control target region is within a predetermined pleasant 
degree. 
0320 In operation S33 of simulating the consumption 
power, when simulating consumption power of the modeled 
facility, the energy use amount prediction module 1233 may 
simulate the modeled facility for each of a plurality of control 
target regions or with time 
0321) That is, when a control target region is provided in 
plurality, the control unit 120 may calculate a relationship 
between the prediction environment data and the amount of 
the consumed powerfor each of the plurality of control target 
regions. 
0322. By calculating consumption power of facilities with 
time, the consumption power of the facilities may be pre 
dicted for a specific time. 
0323 FIG. 12 is a flowchart illustrating a facility control 
method according to another exemplary embodiment. Other 
embodiments and configurations may also be provided. 
0324. As illustrated in FIG. 12, the facility control method 
may further include operation S40 of calculating an energy 
saving rate of the modeled facility or the control target region, 
based on a simulation result of consumption power of the 
modeled facility that operates according to a combination of 
one or more control scenarios. 
0325 In operation S40 of calculating the energy saving 
rate of the control target region, the energy saving rate calcu 
lation module 124 that calculates the energy saving rate based 
on the simulation result of consumption power of the modeled 
facility, which operates according to the combination of the 
one or more control scenarios determined by the control unit 
120, may calculate the energy saving rate of the modeled 
facility or the control target region. 
0326. The energy saving rate calculation module 124 may 
calculate the energy saving rate by using a rate of the amount 
of consumption power of the modeled facility, which operates 
according to the combination of the one or more control 
scenarios calculated by the energy use amount simulation 
module 123, based on a baseline. 
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0327. In operation S40 of calculating the energy saving 
rate, the energy saving rate calculation module 124 may cal 
culate a relationship between an energy saving rate (or the 
amount of consumption power) of facilities or equipment and 
the combination of the one or more control scenarios. 
0328. According to an exemplary embodiment, when a 
modeled facility or equipment operates according to a com 
bination of one or more control scenarios applicable thereto, 
an energy saving rate may be calculated based on the amount 
ofused energy which is calculated, and thus the energy saving 
rate (or the amount of consumption power) and a combination 
of one or more control scenarios corresponding thereto may 
be calculated. 

0329. As illustrated in FIG. 12, the facility control method 
according to an exemplary embodiment may further include 
operation S50 where, by using the energy saving rate calcu 
lation module 124, the control unit 120 determines a combi 
nation of one or more control scenarios according to an 
energy saving rate and may control facilities or equipment 
according to the determined combination of the one or more 
control scenarios. 
0330. Therefore, based on a predetermined energy saving 
rate or an energy saving rate input from a user, the control unit 
120 may supply the user with a combination of one or more 
control scenarios corresponding to the energy saving rate by 
using a relationship between an energy saving rate (or the 
amount of consumption power) of facilities or equipment and 
a combination of one or more control scenarios calculated by 
the energy saving rate calculation module 124, and may also 
control driving of a corresponding facility or equipment 
according to the determined combination of the one or more 
control scenarios. 

0331. Therefore, a user may set a control scenario that is a 
control command for facilities or equipment to be controlled. 
However, although another user does not have sufficient 
knowledge of facilities or equipment or does not have knowl 
edge of a control scenario, the other user may simply set only 
an energy saving rate, thereby controlling the facilities or the 
equipment according to a combination of one or more control 
scenarios based on the energy saving rate. 
0332 FIG. 13 is a flowchart illustrating a facility control 
method according to another exemplary embodiment. Other 
embodiments and configurations may also be provided. 
0333. As illustrated in FIG. 13, the facility control method 
may include: operation S10 of collecting prediction environ 
ment data: operation S20 of setting information of facilities: 
operation S30 of simulating consumption power of a modeled 
facility; operation S40 of calculating an energy saving rate; 
and operation S.51 of receiving a setting input for the energy 
saving rate from a user. 
0334. In operation S51 of receiving the setting input for 
the energy saving rate, the input unit 110 may receive a user 
input, which sets the energy saving rate, from the user. 
0335. As illustrated in FIG. 7A, the central control appa 
ratus 100 may display, on a screen of the display unit 140, the 
scroll bar 60a for receiving a setting input for an energy 
saving rate. The user may set an energy saving rate by moving 
the scroll bar 60a displayed on the screen. 
0336. In this example, a range of the energy saving rate, 
which is received from the user through the scroll bar 60a, 
may be 0% to 100%. However, in other exemplary embodi 
ments, the range of the energy saving rate may be a predeter 
mined range of an energy saving rate. 
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0337 Here, the predetermined range of the energy saving 
rate may be a range of a pleasant degree. That is, in a facility 
or equipment that performs an air conditioning operation on a 
control target region, when the user controls an energy saving 
rate of the facility or the equipment, the energy saving rate set 
by the scroll bar 60a may be limited not to deviate from a 
predetermined range of a pleasant degree for the control 
target region. 
0338. Therefore, when a user that does not have sufficient 
knowledge of facilities or equipment or does not have knowl 
edge of a control scenario sets an energy saving rate, a range 
of the energy saving rate may be limited so that a person in a 
control target region does not feel displeasure. 
0339. However, when a predetermined range of an energy 
saving rate is a range of a pleasant degree, the predetermined 
range of the energy saving rate may change with the season, 
with time, according to an external air temperature or an 
internal air temperature, according to an external load or an 
internal load, and/or the like. 
0340 According to another exemplary embodiment, as 
illustrated in FIG. 7B, the central control apparatus 100 may 
display, on a screen of the display unit 140, the input window 
60b for receiving a setting input for an energy saving rate. The 
input window 60b may be configured to directly receive a 
number from a user, or may be configured in order for num 
bers included in the input window 60b to increase or decrease 
at predetermined intervals according to an input that selects at 
least one (e.g. a A/V button) of buttons arranged on one side 
of the input window 60b. 
0341. According to another exemplary embodiment, the 
control unit 120 may display a time-based energy use rate as 
the graph 65 on a screen by using a simulation result of 
consumption power of a modeled facility that operates 
according to a combination of one or more control scenarios 
determined based on an input energy increase/decrease rate. 
In this example, as shown in FIGS. 7A and 7B, the setting 
input for the energy saving rate may be received based on a 
user input that upward and downward moves a time-based 
energy use rate graph referred to by reference numeral 65. 
0342. That is, when the user moves the graph 65 in an up 
and down direction through a drag and drop, a certain range of 
the energy saving rate may be set according to a position of 
the moved graph 65. 
0343 Subsequently, the facility control method according 
to another exemplary embodiment may include operation 
S52 of receiving the setting input for the energy saving rate 
from the user and determining a combination of one or more 
control scenarios based on the energy saving rate received 
from the user. 

0344) The control unit 120 (in more detail, the control 
scenario determination module 125) may determine the com 
bination of the one or more control scenarios, based on the 
energy saving rate set by the user. 
0345. Subsequently, the facility control method may fur 
ther include operation S53 of controlling the facilities accord 
ing to the combination of the one or more control scenarios 
which is determined in operation S52 of receiving the setting 
input for the energy saving rate from the user and determining 
the combination of the one or more control scenarios. 
0346. The facility control method may further include an 
operation of displaying, on a screen of the display unit 140, 
the combination of the one or more control scenarios which is 
determined in operation S52 of determining the combination 
of the one or more control scenarios. 
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(0347 As illustrated in FIG. 7C, the display unit 140 may 
display the notification window 69a outputting a combination 
of one or more control scenarios which is determined by the 
control unit 120 (in more detail, the control scenario deter 
mination module 125), based on an energy saving rate input 
from a user. 
0348. The display unit 140 may display, on a screen, the 
combination of one or more control scenarios determined 
based on the energy saving rate input from the user to inform 
the user which control scenario a corresponding facility or 
equipment is driven according to. 
0349. As illustrated in FIG. 14, the facility control method 
may further include operation S61 of displaying, on the 
screen, a graphic object representing a simulation result of 
consumption power of the modeled facility, the prediction 
environment data, or the energy saving rate with time after 
operation S40 of calculating the energy saving rate. 
0350. The display unit 140 may display, as a time-based 
graph 63, at least one of pieces of prediction environment data 
(e.g. an external air temperature or humidity, an internal air 
temperature or humidity, and/or the like) which are received 
from the meteorological administration server 30 through a 
baseline 64 and the communication unit 150. 
0351. As described above, the control unit 120 may cal 
culate a pleasant degree with time by using prediction envi 
ronment data, which is received from the meteorological 
administration server 30 through the communication unit 
150, based on a certain reference such as PMV, PPD, and/or 
the like, and may display the calculated pleasant degree as a 
graphic object on a screen of the display unit 140, based on a 
certain range of a pleasant degree. 
0352 For example, as illustrated in FIGS. 7A and 7B, the 
display unit 140 may display, on a screen, an external air 
temperature of a control target region, a baseline, and a pre 
diction use amount representing a simulation result of con 
Sumption power of a modeled facility that operates according 
to a combination of one or more scenarios. 
0353 As illustrated in FIGS. 7A and 7B, the display unit 
140 may display, on a screen, agraph including two regions (a 
P domain and an F domain) which are divided with respect to 
a current time. 
0354 That is, according to an exemplary embodiment, the 
display unit 140 may display, as a graph on a screen, at least 
one of a baseline, a prediction use amount representing a 
simulation result of consumption power of a modeled facility 
that operates according to a combination of one or more 
scenarios, and prediction environment data of the control 
target region, in a time domain (the F domain) Subsequent to 
the current time. The control unit 120 may update and output 
the baseline, the prediction use amount, and state information 
in a time domain (the Pdomain) previous to the current timing 
as the current time elapses. 
0355 The prediction environment data, which is output in 
the time domain (the P domain) previous to the current time, 
may be displayed in the form of a graph obtained through 
update performed based on state information of facilities or 
equipment which is collected through a control point by the 
data collection module 121. 

0356. The control unit 120 (in more detail, the energy use 
amount simulation module 123) may simulate consumption 
power of a modeled facility by using environment data which 
is newly collected by the data collection module 121 at an 
arbitrary time or at every arbitrary period, and may update a 
graph showing an previously output prediction use amount in 
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the time domain (the P domain) previous to the current time, 
thereby displaying the prediction use amount. 
0357 The control unit 120 may update and output a graph 
showing prediction environment data which is previously 
output in the time domain (the F domain) Subsequent to the 
current time, based on prediction environment data (for 
example, an external air temperature or humidity, an internal 
air temperature or humidity, and/or the like) of a control target 
region which is newly received from the meteorological 
administration server 30 through the communication unit 150 
in real time or at predetermined time intervals. 
0358. In a target facility of which the prediction use 
amount is simulated, the control unit 120 may receive an 
actually measured amount of power consumed by the facility 
through the data collection module 121 and a control point, 
and may display actual measurement consumption power 
amounts 66 and 67 as various forms of graphs on a screen. 
0359 For example, as illustrated in FIGS. 7A and 7B, the 
actual measurement consumption power amounts 66 and 67 
of a target facility of which a prediction use amount is simu 
lated at certain time intervals (e.g. at every one hour) may be 
displayed in the form of a rod graph on a screen. 
0360. However, when the user arbitrarily and forcibly 
drives facilities or equipment or at least one of the facilities, 
the equipment, the facility control apparatus, and the central 
control apparatus is broken down, the actual measurement 
consumption power amount 67 may exceed a prediction use 
amount representing showing a simulation result of con 
Sumption power of a modeled facility that operates according 
to a combination of one or more scenarios. 
0361. Therefore, the facility control method may further 
include operation S62 of determining whether a difference 
between the actual measurement consumption amount and 
the prediction use amount is out of a predetermined range and 
operation S63 of displaying alarm on the screen when the 
difference between the actual measurement consumption 
amount and the prediction use amount is out of the predeter 
mined range. 
0362. As illustrated in FIG. 7D, when the difference 
between the actual measurement consumption power amount 
and the prediction use amount is out of the predetermined 
range, the control unit 120 may display the notification win 
dow 69b on a screen to issue a warning to the user. 
0363 The predetermined range may be arbitrarily set by 
the user, and may be equal to or broader than an error range 
between the actual measurement consumption power amount 
and the prediction use amount. 
0364 The facility control method may further include an 
operation of receiving, through the input unit 110, a selection 
input for at least one of a plurality of control target regions and 
an operation of displaying, on the screen, the prediction use 
amount or the energy saving rate of facilities included in the 
selected at least one control target region. 
0365. The facility control method may further include an 
operation of receiving, through the input unit 110, an input 
that selects at least one facility or equipment to be controlled 
from among a plurality of facilities or equipment and an 
operation of displaying, by the display unit 140, the predic 
tion use amount or the energy saving rate of the selected at 
least one facility or equipment on the screen. 
0366. The user may select facilities or equipment included 
in each of a plurality of groups which each include a plurality 
of facilities or equipment for each of a plurality of control 
target regions or according to an arbitrary reference, and the 



US 2016/01 03475 A1 

display unit 140 may display, on a screen, a prediction use 
amount or an energy saving rate of facilities or equipment 
included in a selected control target region or a selected 
group. 

0367 Therefore, the control unit 120 may determine a 
combination of one or more scenarios for at least one facility 
or equipment included in a control target region or a group 
which is selected based on an energy saving rate input by the 
user, and may control the at least one facility or equipment 
according to the determined combination of the one or more 
scenarios. 

0368. Therefore, the user conveniently allows an energy 
saving operation to be performed for each control target 
region or each group. 
0369. The facility control method may further include 
operation S71 of displaying, on the screen of the display unit 
140, the combination of the one or more control scenarios, 
which is determined in operation S52 of determining the 
control scenario, after operation S52 of determining the con 
trol scenario. 

0370. The facility control method may further include 
operation S72 of receiving a user input that corrects the deter 
mined combination of the one or more control scenarios. 

0371. As illustrated in FIG. 8A, the display unit 140 may 
display a combination of control scenarios, determined by the 
control scenario determination module 125, on the one region 
71 of a displayed screen in a list form. 
0372. The display unit 140 may display, on the other one 
region 72 of the displayed screen, at least one control scenario 
applicable to facilities or equipment that perform an energy 
saving control operation. 
0373) That is, the control unit 120 (in more detail, the 
facility control logic module 1232) may select at least one 
applicable control scenario depending on the kinds of facili 
ties or equipment that perform the energy saving control 
operation, and may display the selected at least one control 
scenario on a screen of the display unit 140. 
0374. A control scenario incapable of being applied to the 

facilities or the equipment is not displayed on a screen, 
thereby preventing the facilities or the equipment from being 
wrongly controlled by a user that does not have sufficient 
knowledge of the facilities or the equipment or does not have 
knowledge of a control scenario. 
0375. Therefore, the input unit 110 may receive a user 
input for correcting a combination of one or more control 
scenarios (hereinafter referred to as a first control scenario 
list) which is currently determined by the control scenario 
determination module 125. That is, one of one or more control 
scenarios (hereinafter referred to as a second control scenario 
list) applicable to facilities or equipment for performing the 
energy saving control operation may be added into the first 
control scenario list, or at least one control list may be 
removed from the first control scenario list. 

0376. The facility control method may further include: 
operation S73 of calculating, by the energy saving rate cal 
culation module 124, a first energy saving rate according to a 
combination of control scenarios that have been corrected 
according to a user input, and comparing, by the control unit 
120, the first energy saving rate with a second energy saving 
rate calculated based on a combination of one or more control 
scenarios which is determined by the control scenario deter 
mination module 125 before the first energy saving rate is 
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corrected; and operation S74 of displaying alarm on the 
screen when the first energy saving rate is higher than the 
Second energy saving rate. 
0377 As illustrated in FIG. 8B, when the first energy 
saving rate is higher than the second energy saving rate, the 
control unit 120 may display the notification window 79 on 
the screen to issue a warning to a user. 
0378 For example, when a combination of control sce 
narios corrected by the user is lower in energy saving rate than 
a combination of one or more control scenarios determined 
by the control scenario determination module 125, the control 
unit 120 may again check whether the user has an intention of 
correcting a combination of control scenarios, thereby pre 
venting facilities or equipment from being wrongly con 
trolled by a user that does not have sufficient knowledge of the 
facilities or the equipment or does not have knowledge of a 
control scenario. 
0379 The control unit 120 may set a certain range, and 
only when a difference between the first energy saving rate 
and the second energy saving rate is out of the set range, the 
control unit 120 may display the notification window 79 on 
the screen. 
0380 That is, this may be for allowing control suitable for 
the user's intention to be performed by preferentially taking 
into account the user's intention even when an energy saving 
rate is slightly lowered according to the corrected combina 
tion of the control scenarios. 
0381. According to an exemplary embodiment, at least 
one control target region may be selected from among a 
plurality of control target regions through the input unit 110. 
and the display unit 140 may display, on the screen, a facility 
group or a facility list included in the selected at least one 
control target region. 
0382. In this example, the display unit 140 may display the 
facility group, included in the selected at least one control 
target region, on the one region 75 of the screen, and when the 
input unit 110 receives, from the user, an input that selects one 
facility group from among a plurality of facility groups dis 
played on the screen, the display unit 140 may display, on one 
region 76 of the screen, a facility or equipment list corre 
sponding to the selected facility group. 
0383 At least one control target facility or equipment may 
be selected from among a plurality of facilities (or equipment) 
through the input unit 110, and the display unit 140 may 
display, on the screen, at least one control scenario which is 
determined for the selected at least one facility or equipment. 
0384 For example, as illustrated in FIG. 8A, at least one 
control scenario, which is determined by the control scenario 
determination module 125 based on a set energy saving rate 
for the selected at least one facility or equipment, may be 
displayed on the one region 71 of the screen displayed by the 
display unit 140. 
0385 As described above, at least one control scenario list 
applicable to the selected at least one facility or equipment 
may be displayed on the screen. 
0386 According to another exemplary embodiment, at 
least one of a name, an ID, a kind, and an installation position 
that indicate facilities or equipment may be a factor, and the 
control unit 120 may display, on the screen, a list of facilities 
or equipment corresponding to the factor. 
(0387 As illustrated in FIG. 8A, the input unit 110 may 
receive keywords from the user through the search window 
77, and the control unit 120 may extract at least one factor 
from the received keywords. Therefore, the control unit 120 
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may display, on the screen, at least one facility or equipment 
list corresponding to the factor among a plurality of facility or 
equipment lists stored in the storage unit 130, based on the 
factor. 

0388. In order to select a control target region, a user may 
select one building from among a plurality of buildings and 
may select an arbitrary space or floor of the selected building 
by using at least one input button displayed on a screen. 
0389 For example, one or more buttons (e.g. the combo 
boxes 82 and 83) for selecting a control target region may be 
arranged in one region of a screen illustrated in FIG.9A. 
0390 The user may select the first button 82 to select a 
building 'gangseo building 2, and may select one button 
from among the plurality of second buttons 83 displayed 
based on the selected building to select a control target region. 
0391 As described above, at least one facility or equip 
ment may be selected with a control target region as one unit, 
or one facility or equipment may be selected from among a 
plurality of facilities or equipment located in a selected space 
or on a selected floor. That is, the user may select a second 
floor air conditioning load Zone to select one facility from 
among a plurality of facilities located therein. 
0392. As illustrated in FIG.9B, the display unit 140 may 
display a graphic object, representing facilities such as the 
illumination 88, the indoor unit 87, and/or the like on a draw 
ing which shows an arbitrary space or floor selected by a user, 
on a partial region of a screen in the form of a popup window. 
0393. Therefore, the user may select at least one graphic 
object representing facilities or equipment, the control unit 
120 may determine a combination of one or more control 
scenarios for at least one facility or equipment selected by the 
user, and the display unit 120 may display, on a screen, the 
combination of the one or more control scenarios determined 
by the control unit 120. 
0394 As described above, the display unit 140 may dis 
play a graphic object, representing facilities or equipment, on 
a drawing which represents a control target region, and thus 
the user easily identifies which position facilities or equip 
ment to be controlled are located. A problem may be solved 
where facilities or equipment undesired by the user are con 
trolled. 
0395. The display unit 140 may provide a drawing of a 
building in order for the user to select an arbitrary space or 
floor or may provide a map, on which positions of buildings 
are marked, in order for the user to select a specific building. 
0396 Therefore, according to an exemplary embodiment, 
FIGS. 8A and 8B, which are exemplary diagrams of a screen 
displayed for outputting and correcting a combination of one 
or more control scenarios which is determined for facilities or 
equipment by the control scenario determination module 125, 
may be displayed on one region of a screen referred to by 
reference numeral 81 of FIGS. 9A and 9B. 

0397. As illustrated in FIGS. 9A and 9B, the display unit 
140 may display, on one region 86 of a screen, graphs show 
ing one or more of a baseline, a prediction use amount, and 
prediction environment data of a control target region for each 
of a plurality of control target regions or each of a plurality of 
groups which each include a plurality of facilities or equip 
ment for each control target region or according to the arbi 
trary reference. The displayed graphs may be located at adja 
cent positions, and thus a user can immediately recognize a 
state of each control target region or a state of each group 
desired by the user. 
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0398. The facility control method may further include 
operation S52 of determining the combination of the one or 
more control scenarios based on the energy saving rate 
received from the user and operation S75 of controlling the 
facilities according to the corrected combination of the one or 
more control scenarios when the determined combination of 
the one or more control scenarios is corrected in operation 
S72. 

0399 Embodiments of the present disclosure may be 
implemented in a form of executable program command 
through a variety of computer means recordable to computer 
readable media. The computer readable media may include 
solely or in combination, program commands, data files and 
data structures. The program commands recorded to the 
media may be components specially designed for the present 
disclosure or may be usable to a skilled person in a field of 
computer software. Computer readable record media include 
magnetic media Such as hard disk, floppy disk, magnetic tape, 
optical media such as CD-ROM and DVD, magneto-optical 
media Such as floptical disk and hardware devices such as 
ROM, RAM and flash memory specially designed to store 
and carry out programs. Program commands include not only 
a machine language code made by a complier but also a high 
level code that can be used by an interpreter etc., which is 
executed by a computer. The aforementioned hardware 
device can work as more than a Software module to perform 
the action of the present disclosure and they can do the same 
in the opposite case. 
(0400. Therefore, an aspect of the detailed description is to 
provide a central control apparatus for controlling facilities, a 
facility control system including the same, and a method of 
controlling facilities, which simulate consumption power of 
facilities. 

04.01 To achieve these and other advantages and in accor 
dance with the purpose of this specification, as embodied and 
broadly described herein, a central control apparatus 
includes: a control unit performing control on facilities or 
equipment, wherein the control unit includes: a data collec 
tion module configured to collect prediction environment 
data including weather information of a control target region; 
a system setting module configured to set information of at 
least one facility in the control target region; and an energy 
use amount simulation module configured to model the at 
least one facility, based on the information of the at least one 
facility, set at least one control scenario applicable to the at 
least one facility, and simulate consumption power of the 
modeled at least one facility that operates according to the at 
least one control scenario. 

0402. In the modeled at least one facility, an input variable 
may be one of a kind of the at least one facility, a capacity of 
the at least one facility, a connection relationship with other 
facilities, and a driving condition of the at least one facility, 
and an output variable may be consumption power of the at 
least one facility. 
0403. By using the modeled at least one facility and a 
space load, the control unit may calculate a relationship 
between at least one piece of prediction environment data of 
the control target region and an amount of power consumed 
by the modeled at least one facility. 
04.04 The prediction environment data may include at 
least one of a temperature and humidity of the control target 
region, and the space load may be calculated based on the 
prediction environment data of the control target region. 
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04.05 When the control target region is provided in plu 
rality, the control unit may calculate a relationship between 
the prediction environment data and the amount of the con 
Sumed power. 
0406. The control scenario may be a set of one or more 
control commands having an order so that a pleasant degree 
of the control target region is within a predetermined pleasant 
degree, and the control scenario may include at least one of an 
optimal turn-on or off control operation of Saving energy by 
operating the at least one facility before a predetermined 
driving time of the at least one facility, based on a setting 
temperature of the control target region and a current tem 
perature of the control target region, a setting temperature 
control operation of changing a setting temperature according 
to a space load of the control target region, and a duty control 
operation of controlling a turn-on or off period of the at least 
one facility. 
0407. The energy use amount prediction module may 
simulate the modeled at least one facility for each of a plu 
rality of control target regions or with time. 
0408. The control unit may further include an energy sav 
ingrate calculation module configured to calculate an energy 
saving rate of the at least one facility or the control target 
region, based on a simulation result of consumption power of 
the modeled at least one facility which operates according to 
a combination of one or more control scenarios, and the 
control unit may control the at least one facility according to 
the combination of the one or more control scenarios deter 
mined based on the energy saving rate. 
04.09. The central control apparatus may further include a 
communication unit configured to communicate with a 
meteorological administration server, wherein the data col 
lection module may collect the prediction environment data, 
including the weather information of the control target 
region, from the meteorological administration server 
through the communication unit. 
0410. In another aspect of the present disclosure, a facility 
control system includes: at least one facility or equipment; 
and a central control apparatus configured to perform control 
on the at least one facility or equipment, wherein the central 
control apparatus collects prediction environment data 
including weather information of a control target region, sets 
information of at least one facility in the control target region, 
and models the at least one facility, based on the information 
of the at least one facility, set at least one control scenario 
applicable to the at least one facility, and simulate consump 
tion power of the modeled at least one facility that operates 
according to the at least one control scenario. 
0411. By using the modeled at least one facility and a 
space load, the central control apparatus may calculate a 
relationship between at least one piece of prediction environ 
ment data of the control target region and an amount of power 
consumed by the modeled at least one facility, and when the 
control target region is provided in plurality, the central con 
trol apparatus may calculate a relationship between the pre 
diction environment data and the amount of the consumed 
power. 
0412. The prediction environment data may include at 
least one of a temperature and humidity of the control target 
region, and the space load may be calculated based on the 
prediction environment data of the control target region. 
0413. The control scenario may be a set of one or more 
control commands having an order so that a pleasant degree 
of the control target region is within a predetermined pleasant 
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degree, and the control scenario may include at least one of an 
optimal turn-on or off control operation of Saving energy by 
operating the at least one facility before a predetermined 
driving time of the at least one facility, based on a setting 
temperature of the control target region and a current tem 
perature of the control target region, a setting temperature 
control operation of changing a setting temperature according 
to a space load of the control target region, and a duty control 
operation of controlling a turn-on or off period of the at least 
one facility. 
0414. The central control apparatus may calculate an 
energy saving rate of the at least one facility or the control 
target region, based on a simulation result of consumption 
power of the modeled at least one facility which operates 
according to a combination of one or more control scenarios 
and control the at least one facility according to the combi 
nation of the one or more control scenarios determined based 
on the energy saving rate. 
0415. The central control apparatus may collect the pre 
diction environment data, including the weather information 
of the control target region, from the meteorological admin 
istration server through the communication unit in commu 
nication with a meteorological administration server. 
0416) In another aspect of the present disclosure, a facility 
control method includes: collecting prediction environment 
data including weather information of a control target region; 
setting information of at least one facility in the control target 
region; and modeling the at least one facility, based on the 
information of the at least one facility and simulating con 
sumption power of the modeled at least one facility that 
operates according to a control scenario, wherein the simu 
lating of the consumption power includes: modelling the at 
least one facility, based on the information of the at least one 
facility; setting at least one control scenario applicable to the 
at least one facility; and simulating consumption power of the 
modeled at least one facility that operates according to the set 
at least one control scenario, and the control scenario is a set 
of one or more control commands having an order so that a 
pleasant degree of the control target region is within a prede 
termined pleasant degree. 
0417. The modelling of the at least one facility may 
include calculating a relationship between at least one piece 
of prediction environment data of the control target region 
and an amount of power consumed by the modeled at least 
one facility by using the modeled at least one facility and a 
space load. 
0418. The simulating of the consumption power may 
include simulating the modeled at least one facility for each of 
a plurality of control target regions or with time. 
0419. The facility control method may further include: 
calculating an energy saving rate of the at least one facility or 
the control target region, based on a simulation result of 
consumption power of the modeled at least one facility which 
operates according to a combination of one or more control 
scenarios; determining a combination of one or more control 
scenarios based on the energy saving rate; and controlling the 
at least one facility according to the determined combination 
of the one or more control scenarios. 

0420. The collecting of the prediction environment data 
may include collecting the prediction environment data, 
including the weather information of the control target 
region, from a meteorological administration server. 
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0421. The central control apparatus, the facility control 
system including the same, and the facility control method 
may simulate consumption power of facilities or equipment 
to be controlled. 
0422 An energy saving rate of facilities or a control target 
region may be calculated based on a simulation result based 
on a combination of one or more control scenarios. 
0423. Therefore, driving of facilities or equipment may be 
controlled according to an energy saving rate desired by a 
USC. 

0424. When a facility or equipment is a means that per 
forms an air conditioning operation on a control target region, 
a pleasant degree of the control target region is maintained, 
and an energy saving control operation may be performed for 
maintaining a high energy saving rate for the facility or the 
equipment. 
0425. A user may correct an obtained control scenario for 

facilities or equipment to be suitable for the users intention, 
and driving of the facilities or the equipment may be con 
trolled according to the corrected control scenario. 
0426 Further scope of applicability of the present appli 
cation will become more apparent from the detailed descrip 
tion given hereinafter. However, it should be understood that 
the detailed description and specific examples, while indicat 
ing preferred embodiments of the disclosure, are given by 
way of illustration only, since various changes and modifica 
tions within the spirit and scope of the disclosure will become 
apparent to those skilled in the art from the detailed descrip 
tion. 
0427. Any reference in this specification to “one embodi 
ment,” “an embodiment,” “example embodiment,” etc., 
means that a particular feature, structure, or characteristic 
described in connection with the embodiment is included in at 
least one embodiment of the disclosure. The appearances of 
Such phrases in various places in the specification are not 
necessarily all referring to the same embodiment. Further, 
when a particular feature, structure, or characteristic is 
described in connection with any embodiment, it is submitted 
that it is within the purview of one skilled in the art to effect 
Such feature, structure, or characteristic in connection with 
other ones of the embodiments. 
0428. Although embodiments have been described with 
reference to a number of illustrative embodiments thereof, it 
should be understood that numerous other modifications and 
embodiments can be devised by those skilled in the art that 
will fall within the spirit and scope of the principles of this 
disclosure. More particularly, various variations and modifi 
cations are possible in the component parts and/or arrange 
ments of the Subject combination arrangement within the 
Scope of the disclosure, the drawings and the appended 
claims. In addition to variations and modifications in the 
component parts and/or arrangements, alternative uses will 
also be apparent to those skilled in the art. 
What is claimed is: 
1. A central control apparatus comprising: 
a display device to display information; 
a communication device to communicate with an external 

device; 
a control device to perform control of facilities or equip 

ment, wherein the control device includes: 
a data collection module configured to obtain prediction 

environment data of a control target region, the pre 
diction environment data including weather informa 
tion of the control target region; 
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a system setting module configured to set information of 
at least one facility in the control target region; and 

an energy use amount simulation module configured to 
model the at least one facility, based on the set infor 
mation of the at least one facility, the energy use 
simulation module to set at least one control scenario 
for the at least one facility, and the energy use simu 
lation module to simulate consumption power of the 
modeled at least one facility that operates based on the 
at least one control scenario. 

2. The central control apparatus of claim 1, wherein at the 
modeled at least one facility, an input variable is one of a kind 
of the at least one facility, a capacity of the at least one facility, 
a connection relationship with other facilities, and a driving 
condition of the at least one facility, and an output variable is 
consumption power of the at least one facility. 

3. The central control apparatus of claim 1, wherein by 
using the modeled at least one facility and a space load, the 
control device determines a relationship between at least one 
portion of prediction environment data of the control target 
region and an amount of power consumed by the modeled at 
least one facility. 

4. The central control apparatus of claim 3, wherein 
the prediction environment data includes at least one of a 

temperature of the control target region and humidity of 
the control target region, and 

the space load is determined based on the prediction envi 
ronment data of the control target region. 

5. The central control apparatus of claim 3, wherein when 
the control target region is provided in plurality, the control 
device determines a relationship between the prediction envi 
ronment data and the amount of the consumed power. 

6. The central control apparatus of claim 1, wherein 
the control scenario is a set of one or more control com 

mands provided in a specific order Such that a pleasant 
degree of the control target region is within a predeter 
mined pleasant degree, and 

the control scenario includes at least one of an optimal 
turn-on or turn-off control operation, a setting tempera 
ture control operation and a duty control operation, 

the optimal turn-on or turn-off control operation for saving 
energy by operating the at least one facility before a 
predetermined driving time of the at least one facility, 
based on a setting temperature of the control target 
region and a current temperature of the control target 
region, the setting temperature control operation for 
changing a setting temperature according to a space load 
of the control target region, and the duty control opera 
tion for controlling a turn-on or turn-off period of the at 
least one facility. 

7. The central control apparatus of claim 1, wherein the 
energy use amount simulate module simulates the modeled at 
least one facility for each of a plurality of control target 
regions or simulates the modeled at least one facility based on 
time. 

8. The central control apparatus of claim 1, wherein the 
control device includes: 

an energy saving rate calculation module configured to 
determine an energy saving rate of the at least one facil 
ity or the control target region, based on a simulation 
result of consumption power of the modeled at least one 
facility that operates according to a combination of one 
or more control scenarios, and 
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the control device controls the at least one facility based on 
the combination of the one or more control scenarios 
determined based on the energy saving rate. 

9. The central control apparatus of claim 1, wherein the 
communication device is configured to communicate with a 
meteorological administration server, 

wherein the data collection module obtains the prediction 
environment data, including the weather information of 
the control target region, from the meteorological 
administration server through the communication 
device. 

10. A facility control system comprising: 
at least one facility or equipment; and 
a central control apparatus configured to perform control of 

the at least one facility or equipment, 
wherein the central control apparatus obtains prediction 

environment data of a control target region, the predic 
tion environment data includes weather information of 
the control target region, the central control apparatus 
sets information of at least one facility in the control 
target region, and models the at least one facility, based 
on the set information of the at least one facility, 

wherein the central control apparatus sets at least one con 
trol scenario for the at least one facility, and simulates 
consumption power of the modeled at least one facility 
that operates based on the at least one control scenario. 

11. The facility control system of claim 10, wherein 
by using the modeled at least one facility and a space load, 

the central control apparatus determines a relationship 
between at least one portion of the prediction environ 
ment data of the control target region and an amount of 
power consumed by the modeled at least one facility, and 

when the control target region is provided in plurality, the 
central control apparatus determines a relationship 
between the prediction environment data and the amount 
of the consumed power. 

12. The facility control system of claim 11, wherein 
the prediction environment data includes at least one of a 

temperature of the control target region and humidity of 
the control target region, and 

the space load is determined based on the prediction envi 
ronment data of the control target region. 

13. The facility control system of claim 10, wherein 
the control scenario is a set of one or more control com 
mands provided in a specific order Such that a pleasant 
degree of the control target region is within a predeter 
mined pleasant degree, and 

the control scenario includes at least one of an optimal 
turn-on or turn-off control operation, a setting tempera 
ture control operation and a duty control operation, 

the optimal turn-on or turn-off control operation for saving 
energy by operating the at least one facility before a 
predetermined driving time of the at least one facility, 
based on a setting temperature of the control target 
region and a current temperature of the control target 
region, the setting temperature control operation for 
changing a setting temperature according to a space load 
of the control target region, and the duty control opera 
tion for controlling a turn-on or turn-off period of the at 
least one facility. 

14. The facility control system of claim 10, wherein the 
central control apparatus determines an energy saving rate of 
the at least one facility or the control target region, based on 
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a simulation result of consumption power of the modeled at 
least one facility that operates according to a combination of 
one or more control scenarios, and controls the at least one 
facility based on the combination of the one or more control 
scenarios determined based on the energy saving rate. 

15. The facility control system of claim 10, wherein the 
central control apparatus obtains the prediction environment 
data, including the weather information of the control target 
region, from a meteorological administration server through a 
communication device in communication with the meteoro 
logical administration server. 

16. A facility control method comprising: 
obtaining prediction environment data of a control target 

region of the prediction environment data including 
weather information of a control target region; 

setting information of at least one facility in the control 
target region; and 

modeling the at least one facility based on the set informa 
tion of the at least one facility and simulating consump 
tion power of the modeled at least one facility that oper 
ates based on a control scenario, 

wherein the simulating of the consumption power 
includes: 
modelling the at least one facility based on the set infor 

mation of the at least one facility, 
setting at least one control scenario for the at least one 

facility, and 
simulating consumption power of the modeled at least 
one facility that operates based on the set at least one 
control scenario, wherein the control scenario is a set 
of one or more control commands provided in a spe 
cific order Such that a pleasant degree of the control 
target region is within a predetermined pleasant 
degree. 

17. The facility control method of claim 16, wherein the 
modelling of the at least one facility includes determining a 
relationship between at least one portion of the prediction 
environment data of the control target region and an amount 
of power consumed by the modeled at least one facility by 
using the modeled at least one facility and a space load. 

18. The facility control method of claim 16, wherein the 
simulating of the consumption power includes simulating the 
modeled at least one facility for each of a plurality of control 
target regions or simulating the modeled at least one facility 
based on time. 

19. The facility control method of claim 16, further com 
prising: 

determining an energy saving rate of the at least one facility 
or the control target region, based on a simulation result 
of consumption power of the modeled at least one facil 
ity that operates according to a combination of one or 
more control scenarios; 

determining a combination of one or more control sce 
narios based on the energy saving rate; and 

controlling the at least one facility based on the determined 
combination of the one or more control scenarios. 

20. The facility control method of claim 16, wherein the 
obtaining of the prediction environment data includes obtain 
ing the prediction environment data, including the weather 
information of the control target region, from a meteorologi 
cal administration server. 
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